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BUttelU  gcnnanica,  193 
Blasic,  Antone,  629,  639,  675 
Blepharipeza  adusta,  302 

leucophiyt,  303 
Blepharoceridc,  228 
Boletiiia,  170 

atra,  216,  219 

inofM,  220 

obcsula,  169 
Bolitophila  hybrida,  217 
Bombyliidc,  243 
Bombyliomyia  abmpta,  304 
Bombylitu,  albicapillua,  246 

aurifer  pendens,  246 

lancifer,  246 

major,  247 

fnetopimn,  246 

silTHS,   247 
Borboridc,  173,  318 
Borden,  Ralph,  639,  685 
borealia,  Aphoebantua,  251 
borealU,  Apiochcta,  271 

ChUosU,  277 

Diadocidia,  217 

Eupofonomyia,  179 

Pterallastes,  170 
boreas  boreas,  Bufo,  28,  29,  40,  41 

Bufo  boreas,  28,  29,  40,  41 

halophUus,  Bufo,  28,  29,  40,  41 
boscii,  Mesogramma,  284 
bottc  bottae,  Charina,  28,  36 

Charina  bottae,  28,  36 

tttahensis,  Charina,  40,  44 
bonlderensis,  Prionellos,  224 
Bourn,  William  B.,  603,  655 
Bowles,  Charles  W.,  685 

J.  Hooper,  639 

boylii,  Lampropeltis  getulus,  28,  52 
Brachycoma  sarcophagina,  303 
Brachyopa  gigas,  286 

media,  287 

notata,  287 
Brachypalpus  parrus,  290 

pigra,  290 
Brachystoma  occidentalts,  267 
Branner,  Dr.  John  C,  656 
brassicae,  Phorbia,  313 
Braun,  Annette  F.,  629 
brericomis,  Cophura,  257 

Sphecomyia,  293 
brcripcs,  Lispa,  314 


brerispina,  Morex,  16,  17 
breriusculus,  Stenopogon,  253 
Brochymena  hoppingi.  111 
Brown,  Herbert  H.,  656 
bmnescens,  Arpedium,  163 
brunneostigmata,  Neaspilota,  326 
brunnipennis,  Amara,  160 
bucciniformis,   Mitra,   13,  16,  21 
Bufo  boreas  boreas,  28,  29,  40,  41 

boreas  halophilus,  28,  29,  50,  53 

compactilis,  28,  29 

pnnctatus,  50,  53 

woodhonsti,  28 
Bullaria,  5,  13 
bullata,  Sarcophaga,  306 
Bulmer,  Mrs.  Joseph,  685 
Bundy,  H.  C,  528 
Bunnell.  Dr.  Sterling,  639 
bumsi,  Trochocyathus,  10,  12,  15 
BurriU,  A.  C,  202 
buskii,   Drosophila,   338 
Byrrhidc.   164 
Byrrhus  fasciatus,  164 
byssinus,  Camptodadius,  212 
cadaverina,  Cynomyia,  308 
cjesar.  Lucilia,  308 
caffea,  Thalotia,  564 
Cain,  Brighton  C,  639,  685 
calcarata,  Cnemodoir,  363 
calcitrans,  Stomoxys,  309 
California  Botanical  Qub,  686 
California  Fish  and  Game  Commission, 

686 
California  State  Mining  Bureau,  San 

Francisco,  639,  686 
califomix,  Lampropeltis,  52 

Stenopogon,  253 
calif oraiana,  Nassa,  550,  564 
califomianus,  Tagelus,  564,  566,  568 
califomica,  Crsrptomya,  550,  563,  568 

Dasyllis,  259 

Heringia,  276,  357 
califomica,  Irbisia,  146 

Limnobia,  203 

Nephrotoma,  206 

Nuttallina,  409,  410,  418,  439 

Tipula,  206 
californicus,  Asilus,  260 
califomiensis,  Rhabdomastix   (Sacaiv- 

daga),  103 
Caliprobola  crawfordi,  290 

pulcher,  290 

callidus,  Tolmerus,  160 
Calliphora  erythrocephala,  308 

Tomitaria,  172 
Callisaurus  crinitus,  51,  57 
draconoides,   51,   57 
Tentralis  myurus,  28,  32 
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▼entralU  Tcntralis,  28,  31,  SI, 


57 


CalUstochiton  crassicosUtus,  403,  409, 
410,  484 

decorattis,  403,  409 

decoratus  lerminicua,  425,  483 

decorattts  punctocoatatus,  481 

ferminicus,  409,  425 

palmulattu,  403,  410 

palmulatus  mirabilis,  415,  469 
Calltstochitoniiue,  425 
Callistoma  tricolor,  564 
callosa,  Vicarya,  8,  10,  14,  16,  17,  18, 

21 
Calobata  unirittata,  333 
Calotarsa  insignia,  269 
Caljptnea  inomata,  550 
calyptraU,  Phorantha,  299 
Camelid,  568 
Camp,  Dr.  Charles,  686 
Cami^ell,  Harry  A.,  639 

l&ra.   XI.  C,  686 

Mra.  Marian  L.,  628,  639,  675, 
686 

Mra.  R.  W.,  686 
Camptocladius  byssinus,  212 
canadensis,  Epochra,  325 
canadensis,  Heringia,  354 

Tetraphleps,  142 
canalicnlata,  Nassa,  7,   13 
canarium,  Strombus,  6,  8,  14 
canaster,  Empis,  266 
Cancellaria  crenifera,  513 

elegans,  3,  7,  11 
Cantwell,  Mrs.   F.   S.,  686 
canus,  Cnemidophorus,  97 
captonis,   Tabanus,  233 
capnsina,  Exoprosopa,  244 
Carabus  truncaticollis,  156,  157 
Cardita  antiquata,  12,  15 

decipiens,   17 
Cardium,  6,  15 

attenuatum,  12,   15 

corbis,  563,  568 

quadrigenarium,  563 

substriatum,    563 

unicolor,  12,  15 
Caretta  olivacea,  53 
carinata,  Cnemodon,  370 

Pleurotoma,  18 

Tipula,  207 

woodwardi,  Turns,  8,  14 
Carlson,  John  I.,  99,  612 
carpenteriana  femandoana,  Bathytoma, 

550 
Carphotricha  culta,  326 
Carsley,  Ash,  610 
casei,  Piophila,  331 
Cassidaria,  10,  13 


castanipea,  Irbisia,  145,  ISI 
catalinenaia*  Cnemidophma,  396 
cataliacnaia,  L4unprope]tis,  397 
catenifer  annectens,  Pittaophis,  52,  67 

deserticola,   Pituophis,   28,   37, 
52 

stejnegeri,  Pituophis,  40,  45 
catesbeiana,  Rana,  40,  41 
carattts,  Dolichopos,  263 
Cecidomjriidae,  223 
celer,  Edimos,  248 
celeripes,  Dolichopns,  263 
centralis,   Dixa,  209 
centron,  Tabanus,  233 
ceralbensis,  Verticaria,  396 
cerastes,  Crotalus,  29,  53 
Ceratocapstts  apicatus,  128 
Ceratopogonidx,  213 
cerealis,  Tomatina,  564 
Ceria  tridens,  294 
Cerithium  bandongensis,  9,  13,  16,  21 

herklotsi,  5,  7,  13,  16,  21 

jenkinsi,  5,  7,  10,  13,  16,  21 

monolifemm,  5,  7,  13 
Cerodonta  femoralis,  340 
cevelata,  Cnemodon,  362 
Chace,  Emery  P.,  400 

Mrs.  Emery  P.,  400 
Chctogaedia  monticola,  303 
Chaetoneurophora  spinipes,  271 

rariabilis,  271 
Chctophleps  setosa,  299 
Ch«topleura  gemmea,  403,  409 
Chxtopsis  cnea,  330 
Chalarus  spurius,  272 
chalcopyga,  Seriocomyia,  287 
chalybescens,  Chilosia,  277 
Chamberlain,  Selah,  660 
Chamberlin,  Joseph  C,  614 
Characters    of    Eight    New    Species    of 
North    American    Anthocoridae    or 
Flower   Bugs,  by  Edward   P.   Van 
Duzee,   137-144 
Characters    of    some    New    Species    of 
North   American    Hemipterous   In- 
sects,   with    one    New    Genus,    By 
Edward  P.  Van  Duzee,  11 11 34 
Charina  bottae  bottae,   28,  36 

bottae  utahensis,  40,  44 
Chelonia  agassizii,  53 
Childs,   Leroy,   147 
Chilomeniscus  cinctus,  52,  70 

punctatissimus,   98 

stramineus,  52 
ChUosia  aldrichi,  277 

baroni,  277 

borealis,  277 

chalybescens,  277 

chintimini,   277 
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fermcifiem,  278 

hoodiaiia,  278 

Icvis,  278 

Usiophthalma,  278 

luffubris,  278 

nigripeimis,   279 

nigroritUU,  279 

occidenUliB,  279 

pallipet,  279 

parva,  279 

petulca,  279 

sipiatiscta,  279 

sororcula,  279 

rersipellis,  279 

willtstonii.  279 
Chilosticma  prcteriu,  193 
Chilton,  Dr.   Charles,  639 
chintimiiii,  Chilosia,  277 
Chi«ne  chlorotica,  6,  8,  9,  15 

undatelU,  560,  563,  567 
Chipman,  Dr.  £.  D.,  632 
Chironomidae,   169,  210 
Chironomus  colei,  211 

plumosus,  211 

riparius,   211 

▼iridis,  211 
Chirosia  idahocnsis,  313 
Chiton  dentiens,  438 

hartwegii,  435 
Chlamydatus  naonilipet,  132 
Chloropisca  glabra,  337 

Taricei>s,    337 
Chlorops  egregia,  336 

obscuripennis,   336 

sahlbergi,   337 
chlorotica,  Chione,  6,  8,  9,  15 
chorea,  Diamesa,  212 
choricus,   Chrysotus,  261 
ChristofFersen,  A.,  686 
Christofferson,  A.  P.,  639 
chrysanthemi,  Phytomyza,  340 
Chrysochlamys  croesus,  290 
Chrysodomus  imperalis,  550 

portoI«nsis,  550 
Chrysogaster  apiason,   385 

bellula,  275 

laU,  275 

parva,  275 

pulchella,  275 

sinuosa,  275 
stigmata,  275 
Chrysomela  snbsulcata,   165 
Chrysomelidx,  165 
Chrysomyza  demandata,  330 
Chrysopila  testaceipes,  236 

tomentosa,  236 
Chrysops  coloradensis,  232 

discalis,  232 

excitans,  232 


lupus,  232 

noctifer,  232 

pacbycera,  232 

procliTis,  233 

surdus,  233 
chrysotoma  Schcenomyza,  314 
Chrysotoxum  deriTatum,  274 

ypsilon,  275 
Chrysotus  choricus,  261 

discolor,  261 

longimanus,   262 
Chylixa  legumincola,  332 

scrobtculata,  332 
ciliau,  Mopalia,  402,  403,  409,  410,  415, 

449 
cilipes,  Forcipomyia,  213 
cimbicis,   Sarcophaga,   306 
Cincinnati,  Exechia,  221 
cincta,  Odontomyia,  231 
cinctus,  Chilomeniscus,  52,  70 
cinerea,  Eriphia,  178 

Platypeza,  268 

Psychoda,  210 
cinerella,  Phorbia,  313 
cinereus,  Lasiopogon,  257 
cingulata,  Rhagoletis,  325 
cirrbatus,  Pycnopogon,  257 
Cladura  oregona,  205 
claripensis,  Pborocera,  302 
Clark,   B.    Preston,  686 

Dr.  Bruce  L.,  400,  528,  681 

Dr.  Frank  C,  640,  686 
darki,  Leptochiton,  412,  425,  427 
daripennis,  Pborocera,  302 
dathrata,  Distortio,  7,   13 

Tephritis,   326 
dathratus,  Ischnochiton,  402 
Clausicella   setigera,   300 
CUy,   C    I.,   639 
demons,  Mrs.  Joseph,  686 

Mrs.  Mary  S.,  639 
Clementia  hyalina,  11,  12,  15 
Clemmys  marmorata,  53 
Clifford.  Ivy  N.,  686 
Clitellaria  lata,  231 
Clokey,  Ira  D.,  675,  686 
Clusia  occidentals,  316 
Clusiodidae,  316 
Cnemidophorus  bacatus,  97 

canus,  97 

catalinensis,  396 

dickersonse,  97 

maximus,  51,  62 

rubidus,  52 

tessellatus  stejnegeri,  51 

tessellatus  tessellatus,  28,  35, 
40,  43,  51 
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Cnemodoa  albtpletm,  370 

anriplcura,  276,  369 

calcaraUtf  363 

cariaata,  370 

cevdata,  362 

corrallis,  276,  364 

cozalia,  366 

clongata,  362 

Intermedia,  360 

loBCiaeta,  361 

loTetti,  276,  365 

myerma,    371 

BudifroBs,  367 

OBtarioeatia,  372 

pisticoides,  276,  368 

placida,  276,  364 

rita,  276,  366 

■iimoaa,  276,  368 

tquamulae,  361 

trochasrterata,  347,  373 

nnicolor,   359 

venteria,  371 
Cockayne,  Dr.  L.,  627,  640 
Cockerell,  T.  D.  A.,  629 
Codomyia  subpellucena,  311 
Coelopa  frigida,  173,  320 

parmla,  174 
Ccdosia  flaTicauda,  220 

pygophora,  220 
Ccenosia  ausot>a,  314 

oregonenais,  314 

flaricoxa,   314 
coemlesccns,  Melanostoma,  281 
Cole,  F.  R.,  An  AnnoUted  List  of  the 
Diptera   (Flies)   of  Oregon   (A.   L. 
Lovett,   collaborator),    197-344 
Cole,  F.   R.,  Diptera  from  the  Pribilof 

Islands,  Alaska,  169-177 
colei,  Chironomus,  211 

Colpodia,   224 

Trichocera,  208 
Coleonyx  variegatus,  28,  50 
Coleoptera    from   the    Pribilof    Islands, 
Alaska,   by   Edwin   C.   Van   Dyke, 
156-166 
collaris  bailey i,  Crotaphytus,  28,  40,  51 

Loxocera,  332 

Reichertella,  226 
coloradensis,  Chrysops,  232 
Colpodia  colei,  224 
Colton,  Joseph,  686 
Coluber  aurigulus,  52 

barbouri,  98 

constrictor  mormon,  28,  36,  40 

flagellum  piceus,  28,  36,  44,  52, 
64 

lateralis,  52 

txniatus,  28 

tJnriatiu  tsniatns,  36,  40,  45 


Columbella  bandongensis,  7,  9,  13,  16 
colmnbi,  Elephas,  568 
colmnbica,  Dasyllis,  259 
comantis,   Empimorpha,  266 
comatns,   Molophilus,  204 
compactilis,  Bufo,  28,  29 
con^pactns,  Dolichopus,  264 
comstodd,  Bibiocephala,  229 
comta,  Psilopa,  334 
comutata,  Heringia,  276,  356 
concinna,  Dioanomyia,  203 
concinnum,  Melanostoma,  280 
coocinnns,  Thanmophia  sirtalia,  40,  45 
conflnentns,  Crotalus,  40 
coofratemus,  Pipunculus,  273 
Conicera  aldrichii,  271 
conicola,  Madiza,  337 
conjnncta,  Lampropeltis  getulus,  52,  68 
ConoUey,  Mrs.  £.  D.,  656 
Conopidae,  294 
consobrina,  Culiseta,  215 
consors,  Natica,  550 
conspictras,  Ischnochiton,  406 

Ischnochiton  (Stenoplax)  465 

constans,  Tricyphona,  205 

constrictor  mormoir.  Coluber,  28,  36,  40 

Contreras,  Sefior  Francisco,  614 

contumax,  Syrphus,  171 

Conus,  5,  7,  13 

Conua  hardi,  11,  131,  16 

liridus,  5,  13 

loroisii,  10,  13,  18 

omatissimus,  5,  7,  9,  13 

palabuanensis,  17 

sinensis,  17 

striatellus,   9,   11,   13,   16 
convergens,  Dolichopus,  264 
Cooper,  Dr.  J.  G.,  401 
cooperi,  Ischnochiton,  403,  409,  410 
414 

Ischnochiton,  (Lepidozona)   473 
Cophura  brevicomis,  257 

cyrtopogona,  257 
Copromyza  equina,  320 
coquilletti,  Dolichopus,  264 
Coquillettia   balli,   125 

foxi,  124 

uhleri,   123 
Coral,  6,  8,  15 
corbis,  Cardium,  563,  568 
Corbula,  6,  8 

fragilis,  560,  563 

socialis,   6,  8,  9,   15 
Cordylura  latifrons,  316 
cornea,  Area,  6,  8,  15 
comicina,    Pseudopyrellia,   309 
coronata,  Agromyza  platytera,  341 

Tethina,  340 
coronatum,  Phrynosoma,  51,  62 
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coronlfer,  Torris,  8,  14,  16,  21 
conrallii,  Cnemodon,  276,  364 
corrina,  Rhamphomyia,  267 
Cory*  Charles  B.,  604 
costalis,  PsilocephaU,  242 
costata,  RhairiA*  236 
coatellifera,  Nassa,  9,  13 
cothumatiu,  Microdon,  274 
couchii,  Scaphiopus,  SO,  53 

Thamnophis  ordtnoides,  29,  38 
cozalii,  Cnemodon,  366 

Neuratelia,  219 
coxendix,  Oscinis,  337 
crassatelloides,  Tivela,  550 
crassicomis,  Dialineura,  243 
crassicosta,  Scatella,  335 
crassicostatus,  Callistochiton,  403,  409, 

410,  484 
crassifemoris,  Platypalpus,  266 
crassimana,  Leptocera,  319 
crassipes,  Leria,  173 
crassiseta,  Phytomyza,  340 
crawfordi,  Caliprobola,  290 
Creel,  C.  W.,  202 
cremides,  Myiocera,  305 
crenattis,  Dolichopus,  264 
crenifera,  Calcellaria,  5,  13 
crenulata,  Nassa,  5,  7,  9,  11,   12,  13 
Crepidula  adunca,   550 

grandis,   550 
I  onyx,   564 

princeps,  550 
Cresson,  E.  T.  Jr.,  202 
cressoiri,  Limnophila,  205 
cretacea,  Dosinia,  11,  15 
Cricotopus  slossoiue,  212 
Cricotopus  trifasciatus,  212 
crinita,  Scatophaga,  172 
crinitus,  Callisaurus,  51,  57 
Crioprora  alopex,   291 

cyanella,  291 

femorata,  291 
Criorhina  grandis,  291 

kincaidii,   292 

luna,  293 

nigripes,  293 

quadriboscts,  293 

tricolor,  293 
crispata,  Rostellaria,  8,  91,  14 
crocea,  Laphria  felis,  258 
croceater,   Plethodon,  50 
croceipes,  Strongylocoris,  136 
Crocker,  Charles,  604,  656 
Crocker,     William    H.,     Collection    of 
Oriental  Reptiles  and  Amphibians, 
679 
Crocker,  William  H.,  609,  625,  655,  660, 

674,  686 
croesos,  Chrysochlamys,  290 


Crotaltis  cerastes,  29,  53 

confluentus,  40 

enyo,  53,  71 

exsnl,  52,  71 

lucasensis,  52,  70 

mitchellii,  53,  72 

oreganus,  29,  38,  40,  53 

tigris,  29 

tortugensis,  298 
Crotaphytus  coUaris  bailey i,  28,  31,  40, 
51 

insularis,  96 

wislizenii,  28,  31,  40,  42,  51 
Crypteria  americana,  205 
Cryptochiton  stelleri,  401,  402,  406,  407, 

408,  409,  410,  457 
Cryptophypnus  littoralis,  164 
Cryptomya  califomica,  550,  563,  568 

ovalis,  550 
Ctenophora  angustipennis,  205 
Ctenosaura  hemilopha,  50,  55 
Culex  pipiens,  216 
Culicidae,  214 
Culicoides  biguttatus,  213 

sanguisugus,  213 
Cttliseta  consobrina,  215 

incidens,  215 

inomata,  215 

stigmatosoma,  215 

sylvestris,  215 
culta,  Carphotricha,  326 
curamingsiana,  Natica,  12,  14 
cumuta,   Heringia,  276,  356 
cuneata,  Tritoxa,  328 
Cuphocera  furcata,  303 
Curculionidx,  166 

Curran,   C.    Howard,    Rerision    of   the 
Pipiza  Group  of  the  Family   Syr> 
phidae     (Flower-flies)    from    North 
of  Mexico,  345-393. 
curriei,  Aedes,  216 
curu,  Phthinia,  220 
ciirvipes,  Rhamphomyia,  267 
cunritibia.  Sepsis  signifera,  331 
Cushman,  J.  A.,  19 
Cuterebm  fontinella,  298 

leporivora,  298 

tenebrosa,  298 
cyanella,  Crioprora,  291 
Cyanoplax  fackenthallae,  409,  437 

hartwegii,  403,  409,  417,  435 
Cyclonassa,  5,   13 
cylindrica,  Sphaerophoria,  284 
Cynomyia  cadaverina,  308 

hiru,  172 
Csmorhina  armillata,  291 

humeralis,  291 

scitula,  291 
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Cypnea,  9,  13,  18 

smithi,  18 
Cyttids,  238 

cirrtopgogm,  Cophnra,  257 
Cyrtopofon  anomaltis,  254 

anratus,  254 

bimacula,  254 

duyUotdes,  254 

dtibitis,  254 

infttscatus,  254 

leucoxona,  254 

nebolo,  254 

nugator,  254 

perspicax,  254 

I>raepe8,  255 

I>riflce|M,  255 

rejectvs,  255 

sudator,  255 

tiiompioni,  252,  255 
Cyrtorrhtntu  marginatus,  130 
dakotentia,  Echinomyia,  304 
Dalmamiia  pacificA,  295 

Titiosa,  195 
Datyllis  astur,  259 

califomica,  259 

columbica,  259 

femaldi,  259 

sackeni,  259 
dasylloidea,  Cyrtopogon,  254 
Dasynenra  legvmimcola,  224 
dasythrix,  Scatophaga,  173 
David,  J.,  686 
DaTidaon,  W.  M.,  346 
DaTidaon,  Miss  Perry,  640 
dayidaoai,  Pipiza,  377 
decipiens,  Cardtta,  17 

Elachiptera,  337 
decisa,   Echinomyia,   304 

Semele,  564 
decoratua,  Callistochiton,  403,  409 

ferminicus,  Callistochiton,   425, 
483 

ponctocostatus,   CalHstochiton, 
481 
decoria,  Notiphila,  334 
decoms,  Xylophagus,  237 
decurtatiu,  Phyllorhynchus,  52,  66 
Delphinala,  9,   13 
deniandata,  Chrysomyza,   330 
Dendnrphantes  hdeiue,  101 
Dentalium,  6 

Deirtalitim  neohexagonum,  564 
dentiena.  Chiton,  438 

Lepidochitona,  410,  438 

Trachydermon,   403 
deriTattim,  Chrysotoxum,  274 
Description  of  a  New  Species  of  Pero 
from  California,  by  W.  S.  Wright, 
109-110 


deserticola,  Pituophis  catenifer,  28,  37, 
52 

deshayesi.  Turns,  6,  8,  14 

despecU,  Tephritis,  326 

destructor,  Mayetiola,  224 

Dexiidc,  305 

Diadocidia  borealis,  217 

Dialinenra  crassicomis,  243 

Dialysis  aldrichi,  236 

Diamesa  chorea,  212 

diana,  Entreta,  325 

DiasUU  eluU,  339 

dichromata,  Xenochaeta,  326 

Dichroosc3rtus  Tittatna,  122 

Dickerson,  Dr.  Roy  £.,  Notes  on  a 
Fauna  of  the  Vigo  Group  and  its 
bearing  on  the  Erolutioir  of  Ma- 
rine Molluscan  Fauna,   1>26 

Dickerson,  Dr.  Roy  K,  Tertiary  and 
Quaternary  History  of  the  Peta- 
luma.  Point  Reyes  and  SanU  Rosa 
Quadrangles,  527-601 

Dickerson,  Dr.  Roy  K,  401,  612,  640, 
656 

dickcrsooae,  Cnemidophorus,  97 

Dickey,  Donald  R.,  640 

dicksoni,  Micralymma,  164 

Dicneus  ruficeps,  337 

Dicranomyia  concinna,  203 
particeps,  203 
stigmata,  203 

Dicranoptycha  sobrina,  204 

Dictya  umbrarum,  322 

Didea  fasciaU,  281 
laxa,  281 
pacifica,  281 

Didyma  pullata,  171 

Dilophus  serotinus,  226 
tibialis,  226 

dimidiata,  Rhagio,  236 

dimidiatus,  Anthocoris  139 

Eremocoris,  116  7 

Dioctria  media,  253 
nitida,   253 
sackeni,  253 
vertebrata,  253 

Dionjca  nitoris,  300 

Dipalta  serpentina,  244 

Diplotoxa  unicolor,  336 

Dipsosaurus   dorsalis  dorsal  is,  28,   50, 
56 

dorsalis  lucasensis,  51,  56 

Diptera    from    the     Pribilof     Islands, 
AUska,  by  F.  R.  Cole,   169-177 

Dipterous  Insects  of  the  Family  Ti- 
pulidjc  from  the  Pribilof  Islands, 
Alaska,  by  C.  P.  Alexander,  183- 
184 


710 


CAUFORNIA  ACADEMY  OP  SCIENCES 


[Paoc  4th  Set. 


Dipteroiu   Insects   of  the   Fsmily   Air- 
thomyiidjc    from    the    Pribilof    Is- 
lands, Alaska,   by  J.   R.   Malloch, 
178-182 
discalis,  Chrysops,  232 

Stratiomyia,  230 
Discocerina  aliena,  334 
discolor,  Chrysotns,  261 

Triptotrichia,  236 
discreta,   Lopidea*  127 

Leucomeltna,  311 

dispar,  Nassa,  5,  7,  13 
disparilis,  Leptopeza,  266 
dissimilis,  Tanirtarstfs,  211 
distincta,  Pipiza,  375 
Dtstortio  clathrata,  7,  13 
dtrersa,  Geranomyia,  203 
dirersipes,   Syrphus,  282 
diTCs,  Nicocles,  258 

Pangonia,  232 
dirisa,  Hydrophoria,  312 
Dixa  centralis,  209 
Dixidx,  209 
Dixon,  Joseph,  658 

Mrs.  Joseph,  640 
djarianensis,  Murex,  17 
Docilonus  simplex,  253 
Dodds,   C   T.,  686 
Dodge,  K   A.,   130 
dodgel,   Orthotylus,   129 
DoHchopodidjc,  170,  261 
Dolichopus  aurifex,  263 

caratus,  263 

celeripes,  263 

compactus,  264 

convergens,  264 

coquilletti,  264 

crenatus,  264 

duplicattis,  264 

hasUtus,   264 

obcordatus,  264 

occidentalis,  264 

paluster,  264 

ramifer,  264 

socius,   264 

tenuipes,  265 

rariabtlis,  265 
domestica,  Musca,  309 
Donohue,  Mrs.  Joseph  A.,  640,  687 
doris,  Exoprosopa,  244 
doris,  Lyctocoris,  139 
Dome,  Mrs.  Nellie  Waterhotise,  604, 

633 
dorsalis  dorsalis,  Dipsosaurus,  28,  50,  56 

Dipsosaurus  dorsalis,  28,  50,  56 

lucasensis,  Dipsosaurus,  51,  56 

Schoenomyza,  314 
dorsata,  Pognosoma,  258 
dosiades,  Ocyptera,  301 


Dosinia  cretacea,  11,  15 

douglassii,  Phymosoma,  28,  40,  43 

DouTille,  H.,  19 

draconoides,  Callisaurus,  51,  57 

drasrtonii,  Rana,  50 

Drillia,  5,  13 

Drillia  mercedensis,   550 

Drosophila  buskii,  338 

funebris,  338 

melanogaster,  339 

obscura,  339 

repleu,  339 
Drosophilidse,  338 
Dryomyza  hannai,   174 
dubtum,  Melanostoma,  281 
dubius,  Cyrtopogoir,  254 

Peromyscus  maniculatus,  687 
Duhem,  Raymond,  632 
Dunne,  Peter  F.,  603,  655 
duplicatus,  Dolichopus,  264 
Dutton,   Mrs.   C   S.,  687 
dyari,  Tanypus,  212 
Dynotosoma  nigrina,  221 
Dytiscidae,  161 
Dziedzickia  immaculata,  219 

oregona,    219 
Eastwood,    Alice,    Report    of    the    D«* 
partment  of   Botany   for  the  yeat 

1921,  625-629 

Eastwood,    Alice,    Report    of   the   De* 
partment   of   Botany   for  the  year 

1922,  674-676 

Eastwood,  Alice,  560,  611,  625-629,633 
Ebuma  ambulacrum,  9,  13 
Eccoptomera  simplex,  318 
Echinomyia  algens,  304 

dakotensis,  304 

decisa,  304 

hystricosa,  304 
Echnoid,  6 
Eclimus  celer,  248 

lotus,  248 

luctifer,  248 

raagnus,  249 

marginatus,  249 

muricatus,  249 

sodalts,  249 
edentula,  Macoma,  550 
edititia,   VUla,  245 
edulis,  Mytilus,  566,  568 
Edwards,  George  W..  612,  687 

Henry,   158 
egregia,   Chlorops,  336 
Ehrhom,  Edward  M.,  640 
eiseni,  Tantilla,   52 
ejuncida,  Xylota,  289 
Elachiptera  decipiens,  337 

nigriceps,  337 
Elaphe  rosaliae,  52,  66 


Vol.  XI] 


INDEX 


711 


Elateridje,  164 
clegans,  Arizona,  52,  66 

CancelUna,  7,  11,  13 

Thamnophis  ordinoides,  29,  37 

Uta  stansburiana,  SI,  59 
eleodis,  Sarcophaga,  306 
Elephas  colambi,  568 
dongata,  Cnemodon,  362 
eluU,  DiasUU,  339 
Empidx  [Empididx],  170 
Empididae,  265 
Empimorpha  t>arbata,  266 

comantis,  266 
Empis,  170 

aldrichii,  266 

canaster,   266 

poplitea,  266 
endiria,  Murex,  7,  13 
Engel,  Mrs.  F.  G.,  687 
engonatum,  Monoceras,  564 
enyo,  Crotalus,  53,  71 
Epacmus,  nitidus,  249 
Epalptts  bicolor,  304 

signifenxs,  304 
Ephydra  hians,  335 
Ephydridje,  176,  333 
epitcopa,  Sonora,  52 
eptstatus,  Tabanos,  233 
Epitonium  hindsii,  568 
Epochra  canadensis,   325 
equina,  Copromyza,  320 
Equus,  568 

eremita,  Exoprosora,  244 
Eremocoris  dimidiatus,  116 

opacus,    117 

semicinctus,  115 

apicalis,  313 
Eretmochelys  squamosa,  53 
Erioptera  alicta,  204 

oregonensis,  204 
Eriphia  cinera,   178 
ErisUlis  flavipes,  287 

latifrons,  287 

meigenii,  288 

occidentalis,  288 

temporalis,  288 
Erwin,  Richard   P.,  640,  687 
erythrocephala,  Calliphora,  308 
erythrophrys,  Nephrotoma,  206 
espiritentis,  Verticaria,  397 
Essig,  £.  O.,  687 
Euaresta  aequalis,  326 

araneosa,  327 
Euchirotes  biporus,  52 
euemenes.  Villa,  245 
Eugnoriste  occidentalis,  223 
Eulonchus  sapphirinus,  238 

trtstis,  239 
Eumerus  strigatus,  289 


Euphaonia  hougfaii,  311 
Euparyphus  apicalis,  231 
Eupeodes  volucris,  281 
Eupogonomyia  pribilofensis,  179 
Eurosta  solidaginis,  326 
Eurycia  platycephala,  667 
Eurystethidx  (i£gialitid«),  165 
Eutreta  diana,  325 

longicomis,  326 

erecU,  Volucella,  287 
Evermann,  Ara,  640 
Evermann,  Dr.  Barton  Warren,  Report 
of  the  Director  of  the  Mu- 
seum for  the  Year  1921,  611- 
653 

Report  of  the  Director  of  the 
Museum  for  the  year  1922, 
663-694 

155,    401,   603,   616,    632,    640, 
655,  659,  667,  670,  687 
Evotomys  inazama,  682 
excitans,  Chrysops,  232 
Exechia  Cincinnati,  221 

obediens,  221 

umbratica,  221 
Exoprosopa  capusina,  244 

doris,  244 

eremita,  244 
ExorisU  futilis,  302 

vulgaris,  302 
Expedition,  Gulf  of  California,  608,  613, 

661 
exsul,  CroUlus,  52,  71 
exuberans,  Sarcophaga  tuberosa,  307 
exul,  Gonia,  303 
facialis,  Phorocera,  302 
fackenthallae,  Cyanoplax,  409,  437 
falcau,  Mycetophila,  221 
fallax,  Ischnochiton,  410,  414 

Ischnochiton  (Stenoplax)  461 

Tipula,  207 
Fannia  fascula,  314 

ochrogaster,  314 
fasciaU,  Didea,  281 
fasciatus,  Byrrhus,  164 
fatigans,  Tanytarsus,  211 
fatua,  Mycetophila,  221 
felis  crocea,  Laphria,  258 
Felt,  Dr.  E.  P.,  202,  223 
femoralis,  Cerodonta,  340 

Pipiza,   275,   380 
femorata,   Crioprora,  291 

Serromyia,  213 
fenestralis,  (Ecothea,  318 

Scenopinus,  240 
fenestrata,  Mycothera,  221 

Ploas,  247 
Fenn,  Mrs.  R  W.,  640 
fera,  Pangonia,  232 


712 


CAUFORNIA  ACADEMY  OP  SCIENCES 


[Pioc.4Ta 


fenOtdem,  CanutochHoa,  409,  425 

fcmiiiiicas,   CaHwfocliitoa  dccoraf, 
425,  483 

fenakH,  Daiyllim  259 

fcrnindoani,   Bathytoma  carpcstcriaaa, 
550 

feroz,  Lapharia,  25S 

Ferris,  lira.  R.  S.,  675 

fcrruffiiica.  Area,  8,  9,  11,  15 
ChiloMa.  278 
Nephrotoma,  206 

feativa,  Pipixa,  381 

fcstiTiia,  Murez,  564 

Ficns  reticulata,  12,  13 

ficna,  Rostellaria,  7,  14 

Field,  George  R.,  656 

fioalis,  Tephritia,  326 

Fisher,  Dr.  Walter  K.,  612,  664 

Fissvridea  munna,  564 

Fitzhuch,  Wm.  M.,  609,  625,  674,  687 

flageUnm  piceus.  Coluber,  28,  36,  52,  64 

flafrans,  Arctophila,  287 

flareola,  Sapromyza,  323 

flaTicanda,  Coelosia,  220 

flavicoxa,  Ccenosia,  314 

flaTidvla,  Turns,  8,  9 

flaYifrons,  Metriocnemis,  211 
Tanypus,   212 

fiarimana,  Hypocera,  271 

flaripes,   Eristalis,  287 

flsTiscutellata,  Phytomyza,  340 

flavitibia,  Xylota,  289 

Fleisdmer,  Dr.  K  C,  658 

Fleishhacker,  Herbert,  655,  660,  686 

Fleming,  G.   L.,  687 

fioridensis,  Pachyophthalmus,  301 

fonttnalis,  Leptocera,  319 

fontiaella,  Cuterebra,  298 

Forcipomyia  cilipes,  213 

lormosa,  liacrocera,  217 

Fossil  Chitons  of  Western  North  Amer- 
ica, by  S.  Stillman  Berry,  399-526 

Foster,  Ben,  687 

Foster,  Mrs.  George,  687 

Fox.  C  L..  141.  632.  641,  687 

lozi,  Coquillettia,  124 

fracU,  AllograpU,  284 

fragUis,  CorbuU,  560,  563 

fragostts,  Ne«thus,  134 

frandscenais,  Verticaria,  397 

Frankl,  A..  656 

fratercnia,  Trupheoneura,  271 

fratema,  Leria,  173 

fraudulosa,  Xylota.  289 

fraudulenta,  Pipizella,  352 

frenchii,  Frontina,  302 

frigida,  Ccdopa,  173,  320 

frit,  Oscinis,  337 


Fnsoo,   Tbeodorc   H.,    n] 

Insects    of    the    FamiOy    BiimHb 
from  the  Pribilof  Islands,  Alaaha, 
185-187 
frontalis,  TrixosoeKs*  340 
Frontina  frenchii,  302 
frootosa,  Gonia,  303 
frootosus,  Platydiims,  280 
fncata,  Tberera,  242 
Fucellia  antennata,  172 

ariciiformis,   172 

fucoram,  172 

pictipennis,  172 
fncorum,  Fucellia,  172 
Fuken,  Mark,  7,  9,  11 
fuliginosa,  Gymnosoma,  299 

Villa,  245 
fulra,  Hebecnema,  315 
fulTiana,  Villa,  245 
fulTicoUis,  Quedius,  162 
fulrifrons,  Zodion,  295 
fulTOcomis.  Hilarella,  303 
fulTum.   ProsinMilium,  227 
fumipcnnia,  Hydrophoms,  167,  170 
funebris,  Drosophila,  338 
funiculata,  Nerita,  6,   14 
furcata.  Cuphocera.  303 

Scatophaga,  173,  316 
furms,  Tetraphleps,  141 
fuses,  Barbatia,  8,  15 
fusciceps.  Hylemyia,  312 
fuscipennis,  Leptocera,  319 
fuscula.  Fannia,  314 
fuscum.  CMopbrum,  164 
fusus.  Rostellaria.  9 

Strombus.   1 1 
Fusus  Terbeeki,  16.  17 
futilis.  Exorista,  302 
galactoptera,  Gonomyia,  104 
Galleazi.   G..  641 

Gallegos.  Professor  Jos<  Ma.,  666 
gamonsi.  Turris.  4.  6,  8,  14 
Garrey.  Maude.  641 
Gastrophilus  hcmorrhoidalis,  297 

intestinalis.  297 

nasalis.  297 
Gastropoda.  550.  564 
gausapata.  Astyris.  564 
Gayenna  aperta,    100 
gemma,  Chctopleura.  409 
gemmea.  Chaetoplenra,  403 
gemminata.  Mesogramma,  284 
gemmulata,  Nassa.  5,  13 
gendinganensis,  Pleurotoma,  18 
generosum,  Panope.  550 
Geomyza  lurida,  339 
GeomyzidJC.  339 
Geranomyia  dirersa.  203 
germanica.  Blattella,  193 


volxh 


INDBX 


713 


Geitm  senilis,  251 

Gerrfaoaotos  mnlticarifiattis,  51,  62 

scincicauda  webbii,  51 
ffetultis  boylii,  Lampropeltis,  28,  52,  68 

conjtmcta,  Lampropeltis,  52 

immensis,  Lampropeltis,  52 
Ghinrdelli,  Mrs.  Domingo,  687 
ffibbns,   Lordotus,  248 
Giffard.  Walter  M.,  144,  147,  641 
ffigantens,  Hinnites,  563 
ffigantnlns,  Silyios,  235 
gigas,  Brachyopa,   286 
gilberti,  Xantnsia,  51 
GUchrist,  F.  G.,  73 
gilensis,  Leskia,  300 
gUlettei,  Trixia,  305 
GiUon,  Mrs.  £.  K,  641 
Gilman,  Dr.   P.   K,  687 
gilTa,  Laphria,  258 
glabra,  Chloropisca,  337 
glabricula,  Ocydromia,  266 
glacialis,   Tricyphona,    183 
globosa  minor,  Nassa,  5,  7,  13 

Neoascia,  286 
Glydmeris  angulatus,   12,  15 

septentrionalis,  563 

Yitetu,  9,  12,  15 
Gljrmnodytia  occidua,  298 
Goldstein,  Alex,  604 
Gonia  exol,  303 

frontosa,  303 

porca,  303 
Gonomyia  galactoptera,  104 
Gonzales,  Sr.  Enrique,  666 
Goodman,  Dr.   £.,  641 
Gophenis  agassizii,  29 
gracilis,  Anthomyza,  340 

Xylophagus,  237 
graciosa,  Uu,  28,  51,  58 
graciosus  graciosus,  Sceloporus,  28,  33 
40,  43 

Sceloporus  graciosus,  28,  40, 
33,  43 

randenburgianus,    Sceloporus, 
51 
graminicola,  Atheta,   162 
grandifemoralis,   Pipiza,   383 
grandis,  Bibiocephala,  229 

Crepidula,  550 

Pocota,  291 
grandis,  Criorhina,  291 
granditarsus,  Pyrophama,  280 
granosa.  Area,  8,  IS 
Grant,  J.   D.,  609,  625 
gravida,   Lytogaster,  335 
Grinnell,  Fordyce,  123,   147,  150 
griseola,   Leucopsis,   342 
groenlandica,  Eupogonomyia,  179 
grooti,  Murex,  17 


grossulariae,  Syrphus,  282 
Grunsky,  C   K,  Report  of  the  Presi- 
dent of  the  Academy  for  the  year 

1921,  603-610 

Gruisky,   C   K,  Report  of  the  Presi- 
dent of  the  Academy  for  the  year 

1922,  655-662 
Grunsky,  C.  K,  656,  668 

Gulf  of  California  Expedition,  608,  613, 

661 
Gunnison,  Mrs.  A.  M.,  641 
Gymnoclueta  alceda,  301 
Gjrmnoclytia  immaculata,  298 
Gynmophania  montana,  299 
Gjrmnosoma  fuliginosa,  299 
gyrina,  Ranella,  17 
Hcmatobia  serrata,  309 
haemorrhoidalis,  Gastrophilus,  297 

Sarcophaga,  306 
haletralis,  Paramadiza,  342 
Hall,  Ansel  F.,  658 

iTan  C,  606 

Dr.  H.  M.,  627,  641 
Hallowell,  Harry  E.,  641 
halophilus,  Bufo  boreas,  28,  29,  50,  53 
Haminea,  5,  13 
Hammatt,  R.  F.,  657 
Hammomyia  unilineata,  313 
hammondii,  Scaphiopus,  28,  29,  40,  41 

Thamnophis  ordinoides,  52 

Hanify,  John  R.,  656 

Hanna,   Dr.   G.   Dallis,   Insects  of  the 

PnbUof  Islands,  Alaska,  Iff- 

troduction,  153-155 
Report   of   the   Department   of 

Iirvertebrate        Paleontology 

for  the  year  1921,  636-638 
Report   of  the   Department   of 

Invertebrate  Paleontology  for 

the  year  1922,  680-682 
156,    160,    166,    168,    169,    175, 

182,   187,  191,  612,  615,  633, 

657,  666,  670,  688 
Hanna,  Marcus  A.,  641,  642,  681,  688 
hannai,  Dryomyza,  174 
Hansen,  John,  688 
hardi,   Conus,   11,   13,   16 
Harpa  articularis,  12,  13 
Hartomyia  mallochi,  213 
Hart,   Cecil,  642,  688 
Hartford,  W.  G.  W.,  674 
hartwegii,  Cyanoplax,  403,  407,  413,  435 

Chiton,  435 
harveyii,  Arctophila,  287 
hastatus,  Dolichopus,  264 
Hawxhurst,  Robert,  632,  642 
Hayden,  Dr.  Walton,  642 
Head,  Miss  Anna,  628,  642,  688 
Heath,  Dr.  Harold,  642,  688 


714 


CAUFORNJA  ACADEMY  OP  SCIENCES 


[PMC4THSn. 


Hebecnema  fulra,  315 

umbratica,  315 
hecate.  Sepsis  Tiolacea,  331 
Hedroneura  mfa,  322 
Heinu  WUliam,  611,  632 
Helcomyza  mirabilis,  321 
belensg,  Dendryphantes,  101 
belicis,  Sarcophaga,  306 
Helobia  hybrida,  204 
Helodenna  suspectum,  28 
Helomyza  barberi,  317 

limbata,  317 

plumata,  317 
Helophilus  latifrons,  288 

polygrammus,  288 

similis,  288 
helymus,  Metachaeta,  303 
hemilopha,  Ctenosaura,  50,  55 
Hemiptera,  193 
Hemyda  aurau,  301 
Hendrie,  John  W.,  604,  656 
Hendrie,  John  W.,  Publication  Endow- 
ment, 623 
Herbarium,  Albert  Prager,  625,  674 

New  York  Botanical  Garden, 
675 
Heringia,  354 

califomica,  276,  357 

canadensis,  354 

comuta,  276,  356 

intensica,  355 

salax,  355 

herklotsi,  Cerithium,  5,  7,  13,  16,  21 

Herre,  Albert  W.  C  T.,  675 

Herrin,  William  F.,  609,  625,  642,  660, 

674,  688 
hesperia  Agroeca,  101 
hesperis,  Uta  stansburiana,  51 
Heteropogon  ludius,  257 

senilis,  257 
Heteropterina  nasoni,  301 
Heterostylum  robustum,  247 
hexadontus,  Aedes,  216 
hexalepis,  Salvadora,  28,  37,  52,  65 
hians,  Ephydra,  335 
Hibberd,  Capt  I.  N.  657 
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Hilara  atra,  267 
Hilarella  fuWicomis,  303 
Hilarimorpha  obscura,  237 
Hill,  Harry,  656 
hindsii,  Epitonium,  568 

Mopalia,  402,  444 
Hine,  J.  S.,  202 
Hiiridey,  Ernest,   666 
Hinnites  giganteus,  563 
Hipparion  platystyle,  558 
Hippoboscidse,  343 
hirtutipet,  Lathys,  100 


hirta,  Cynomyia,  172 

Lopidea  nigridea,  128 

Sciophila,  219 
hirticauda,  Melanochelia,  181 
hirtipes,  Prosimulium,  227 
hirtus,  Bibio,  225 
Hobson,  Joseph  W.,  611 
Holbrookia,  51 
Holladay,  K  B.,  642 
Holman,  F.  C,  73,  642,  688 
Holmes,  Howard  C,  604 

Dr.   Samuel  J.,  658 
HoloniSia  rubiginosa,  206 
Hoi  way,  R.  S.,  528 
Homalomyia  manicata,  310 

scalaris,  310 
hoodiana,  Chilosia,  278 

Odontomyia,   231 

Rhagia,  236 
Hopping.  Ralph,  111,  112,  133,  144 
hoppingi,  Brochymena,  111 
Hormosomyia  oregonensis,  224 
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Huffins,  Mrs.  L.  H.,  688 
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Phortica,  338 
humilis,  Siagonodon,  52 
Hunt,  Mrs.  Clara,  642 

Mrs.  D.   O.,  687 
Hunter,  J.  S..  642 
hunteri,   Sarcophaga,  306 
hyalina,  dementia,  11,   12,   15 
Hyalomyodes  triangulifera,  300 
hybrida,  Bolitophila,  217 

Helobia,  204 
Hydrellia  hypoleuca,  334 

scapularis,  334 
Hydrophoria  divisa,  312 
Hydrophorus  fumipennis,  167,  170 
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philombrius,  263 
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Hymenopterotts  Insects  of  the  Family 
Bretnidae  from  the  Pribilof  Islands, 
Alaska,    by    Theodore    H.    Prison, 
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hyoscyami,  Pegomyia,  313 
hyalina,  dementia,  11,  12,  15 
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Hyperecteinia  pergandei,  299 

retiniae,  299 
hypenrthra  beldingi,  Verttcaria,  52,  64 

hypenrthra,  Verticaria,  52,  63 

schmidti,  Verticaria,  397 

Verticaria  hyperythra,  52,  63 
Hyphoraia  subnebulosa,  194 
Hypnoidus  musculus,  165 
Hypocera  flarim^na,  271 
Hypoderma  lineata,  297 
hypoleuca,  Hydrellia,  334 
Hypostena  barbata,  299 
Hypsiglena  ochrorhynchus  ochrorhyn- 

chus,  28,  52,  68 
hystricosa,  Echinomyia,  304 
idahoensis,  Chirosia,  313 
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illitus,  Neoborus,  120 
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immaculata,  Dziedzickia,  219 

Gymnoclytia,  298 
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Nassa  thersites,  7,  13 
imperialis,  Chrysodomus,  550 
tnauratus,  Lepidanthrax,  246 
inazama,   Eyotomys,   682 
incidens,  Culiseta,  215 
incisa,   Rhagio,  236 
infemalis,  Thamnophis  sirtalis,  29 
infuscata,  Sphegina,   285 
infuscatus,  Cyrtopogon,  254 
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inomata,  Calyptraea,   550 
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inquisitor,  Symphoromyia,  237 
Insects  of  the  Pribilof  Islands,  Alaska, 
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Verraetus,  12,  15,  16,  21 
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Don  P.,  688 
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Johnston-Lavis,  Madame  Foumier,  688 
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Jurinella  soror,  304 
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Katharina  tunicata,  402,  407,  455 
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KeUy,  Mrs.  G.  £.,  643,  689 
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Kelsey,  F.  W..  689 
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Sjrmphoromyia,  237 
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Klauber,  L.   M.,  689 
Kleeberger,  George  R.,  689 
KnofFe,  £.  S.,  643 
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Kohl,  C.  Frederick,  604 
Kofoid,  Dr.  Charles  A.,  658 
Kusche,  J.  August,  154,  157,  628,  643, 
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lacermula,  Natica,  7,  14 
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hevis,  Chilosia,  278 
lagunensis,   Plestiodon,   52 
Ljunpropeltis  califomise,  52 

catalinentis,  397 

getulus  boylii,  28,  52 

getulus  conjuncta,  52,  68 

getulus  yumensis,  52 

nitida,  52,  68 
lancifer,   Bombylius,   246 
Lane,  M.  C,  202 
Laphria  felis  crocea,  258 

ferox,  258 

gilva,  258 

saddles,  258 

rivax,  258 

Tultur,  258 
Lascano,  Rudolfo,  666 
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Lasiophthicus  pyrastri  unicolor,  281 
Lasiopogon  bivittatus,  256 

cinerus,  257 
lassata,  Mycetophila,  221 
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lateralis.  Coluber,  52 
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latiaurites,  Pecten,  564 
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Utilolta,  PhyUoUbis,  205 
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EristalU,  287 
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latiuscula,  Anacampta,  328 

lauta,   Triptotrichia,   236 

Lawson,  Andrew  C,  528 
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Dasyneura,  224 

Leia  winthemi,  220 
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Icnis,  Ptychoptera,  207 
lenta,  MycetophiU,  221 
Leonard,  Mrs.  J.  A.,  689 
Leonir,  C.  H.,  689 
Lephyms  palnstris,  166 
Lepidanthrax  inauratus,  246 
Lepidochitona  dentiens,  410»  438 
(Leptdozona)  cooperi,  Ischnochiton,  473 

Ischnochiton,  480 

mertensii,  Isdmochitoiif  475 

pectinulatus,  Ischnochitoii,  471 

sanctcmonicx,  Ischnoduton* 
425,  478 
Icpidiu,  Tetraphleps,  142 
leporirora,  Cuterebra,  298 
Leptocera,  319 
Leptocera   atra,  319 

crassimana,  319 

fontinalis,  319 

fuscipenniBf  319 

limnosa,  319 

roralis,  319 
Leptochiton  darki,  412,  423,  427 
Leptogaster  aridus,  253 
Leptomydas  pantherinus,  241 
Leptopeza  disparilis,  266 
Leptospira,  Nassa  thersttes,  7,  13 
Lena,  173 
Leria  crassipes,  173 

fratema,  173 

pecttnata,  318 

serrata,  318 
Leskia  fUensts,  300 
Lestomyia  sabulonum,  257 
leucocephata,  Metopia,  303 
leucocephalus,  Pandion,  643 
Leucomelina  discreta,  311 
leucophoms,  Tabanus,  233 
leucophrys,  Blepharipeza,  303 
Leucopsis  griseola,  342 
lencorum,  Aricia,  311 
Leucostoma  atra,  300 
Leucozona  luconim,  281 
leucozona,  Cyrtopogon,  254 

Thelaira,  305 

Levy,  Henry,  643 
Lewis,  Dr.  £.  P.,  606 

William  C,  612,  643,  689 
lewisii,  Lunatia,  564 
Liancalus  limbatus,  263 
Lichanura  roseofusca,  52 

trivirgata,   52 
Lick,  Jaunes,  604,  656 
Held,  Sceloporus,  51,  61 
lignosa,  Mopalia,  403,  409,  410,  448 
limbata  Helomyza,  317 
limbatus,   Liancalus,  263 
Linmia  pubsecens,  322 

saratogensis,  322 


Limnobia  califomica,  203 

sdophila,  204 
Limnophila  cressoni,  205 

pteropeecila,   104,  105 
Ltmnophilus  kincaidt,  193 
Linmophora  aequifrons,  311 

narona,  311 
limosa,  Leptocera,  319 
limpidipennis,   Parydra,  335 
lineata,  Hypoderma,  297 

Tonicella,  403,  409,  410,  417, 
433 
lineola,  Tabanus,  234 
lioplaz,  Oligochiton,  405,  425 
lipsia,  Hylemyia,  312 
Lispa  brevipes,  314 

nasoni,   314 

palposa,  314 

tentaculata,  315 
Littlejohn,  Chase,  643 
littoralis,  Cryptohypnus,  164 
lividus,  Conus,  5,  13 
lobau,  Sphegina,   285 
Lonchaea  polita,  324 

tarsaU,  324 

Loncheidae,  324 
Lonchoptera  lutea,  270 
Lonchopteridx,  269 
longicauda,  Anacampta,  328 
longicomis,  Eutreta,  326 
longimanus,   Chrysotus,   262 
longipilis,  Myopa,  296 
longiseta,  Cnemodon,  361 
Lopez,  Sefior  Carlos,  614 
Lophalophus  inquinatus,   166 
Lopidea,  bifurca,  126 

discreta,  127 

nigridea  hirta,  128 

puella,   126 

taurina,  125 
loraria,  Oncomyia,  295 
Lordotus  apicula,  248 

gibbus,  248 
loroisii,  Conus,  10,  13,  18 
lotus,  Eclimus,  248 

Lovett,  A.   L.    (with  F.   R.   Cole),  An 
Annotated     List     of    the     Diptera 
(Flies)  of  Oregon,  197-344 
Lovett,  A.  L.,  346 
lovetti,  Cnemodon,  276,  365 
Loxocera   collaris,   332 
Lubbert,   Hon.   Alejandro,  658 
lucasensis,  Dipsosaurus  dorsalis,  51,  56 

Crotalus    52,    70 
Luctlia  caesar,   308 

sericata,  308 
lucorum,  Leucozona,  281 
luctifer,   Eclimus,   248 
luctuosa,  Agromyza,  341 
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luditis,  Heteropogon,  257 
luffubris,  Aneides  lufubris,  50 

ChUosia,  278 

lugtibris,  Aneides,  50 
Innm,  Criorhina,  293 
LnnatU  lewisii,  564 
lupuliBAf  Minnetia,  323 
lupus,  Chrysops,  232 
lurida,  Geomyza,   339 

Ostrea,  560,  563,  566,  568 
luridipennis,  Tetanops,  329 
Itttea,  Agathomyia,  268 

Lonchoptera,  270 
luteipes,  Scoliopelta,  230 

Sepsis,  330 
Lyctocoris  doria,   139 
Lyiridea  solivaga,  119 
lyrophanes,  Trimorphodon,  52,  70 
Lyrosoma  opacum,  161 
lysinoiS,  Aricia,  311 
Lytogaster  gravida,  335 
MacDougal,  Dr.  D.  T.,  658 
macer,  Ischnodemus,  114 
Macgillirray,  Alexander  D.,  New  Saw- 
flies     from     the     Pribilof     Islands, 
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Machorchis  nana,   314 
Macoma  edentula,   550 

nasuta,  550,  563 
Macomber,  A.  Kingsley,  603,  655 
Macquartia  pristis,  300 
Macrocera  formosa,   217 
macrodactylum,  Ambystoma,  40 
macrofemoralis,  Pipiza,  275,  383 
macrophallus,  Nephrotoma,  206 
macroschisma,  Monia,  563 
macula,  Villa,   245 
maculata,  Aciura,  325 
maculatus,  Polyangaeus,  205 
maculifera,   Rhagio,   236 
maculifrons,  Syrphus,  283 
maculosa,  Stratiomyia,  231 
Madiza  conicola,  337 
magdalenensis,   Ischnochiton,  401,  403, 

409,  410 
magister,  Sceloporus,  28,  34,  51 
magnus,  Eclimus,  249 

MaiUiard,  John  W.,  603.  633,  643,  655, 
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Mailliard,  Joseph,  Notes  on  the  Birds 

and    Mammals    of    Siskiyou 
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Exhibits  for  1922,  678-679 
Report   of   the   Department   of 

Mammalogy     for     the     year 

1921,   633-634 
Report  of  the   Department  of 


Ornithology     for     the     year 

1921,  634-635 

Report  of  the   Department  of 
Ornithology     for     the     year 

1922,  683-684 

603,  606,  612,  615,  643,  667,689 

major,  Bombytius,  247 

Malloch,   J.    R..    Dipterous    Insects  of 

the      Family      Anthomyiids 

from    the     Pribilof    Islands, 

Alaska,   178-182 

169,  202,  213,  214,  347 
mallochi,  Hartomyia,  213 
MalloU  sackeni,  288 
mamilla,  Natica,  6.  7.   14,  17,  18 
Mangilia,  5,  13 
manicata,  Homalomyia,   310 
maniculatus  dubius,  Peromyscus,  687 
mantis,  Octhera,  334 
marginata,  Mesogramma,  284 

Physocephala,  295 
marginatus,  Eclimus,  249 

Cyrtorrhinus.  130 

Orthotylus,  130 
MarginelU,  9,  13 
marmorata,  Clemmys,  53 

Turns,  9,   12,  14 
marmoratus,  Microdon,  274 
Marshall,  Byron  C.  643,  689 
Martin,  H.  T.,  689 
Martin,  J.  O.,  115,  124,  129,  611,  633 
martini,  Plinthisus,  114 
Mason,  Frank  E,  690 
Matthews.   W.   S..  690 
maudse,  Apemoxr,  217 
maxima,  Toxophora,  252 
maximus,   Cneraidophorus,   51,  62 
Maxwell,  Dr.  Samuel  S.,  658 
Mayetiola  destructor,   224 
m'calli,  Phrynosoma,  51 
McAllister,  M.  Hall,  609,  655,  690,  695 
McCarte,  Archie,  612 
McCracken,  Dr.  Isabel,  643 
McEwen,  Dr.  George  F.,  605 
McGanney,  Mrs.  D.  C,  643 
McGrath,  Capt   B.,  643 
McLaren,  John,  643,  690 
McLean,  T.,  644 
McLellan,  Mary  E.,  612,  631,  633,  644, 

683,  690 
McMurray,  William,  690 
McQuarrie,  Mrs.  J.   G.,  690 
meamsi,  Uta,   51 
Medeterus  viduus,  262 
media,  Brachyopa,  287 

Dioctria,  253 
meditabunda,  Myiospila,  309 
Megaloceroea  koebelei,  118 
Megerlea,  rufocauda,  307 
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mdgenii,  Eristalis,  288 
Meinecke,  Dr.  £.  P.,  690 
melampus,  Oncodes,  239 
Melander,  Dr.  A.  L.,  202 
meUnderi,  Acrocera,  239 

Myopa,  296 
Melania  aspersta,  7,  9,  13 
melanocerata,  Ploas,  247 
Melanochelia  hirticauda,   181 

sanctipauli,   180 

spinocosta,  181 
Melanocoris   nigricomis,    143 
Melanodexia  tristis,  305 
melanogaster,  Drosphila,  339 
lielanostoma  ambiguum,  280 

angii8tatum»  280 

coemlescens,  281 

conciimum«  280 

dubium,  281 

melliimm,  281 

obscurum,  281 

stegnum,  281 
melanostoma,  Stratiomyia,  231 
melanosa,  Sphcrophoria,  285 
Melieria  occidentalism  328 
Melina  nana,  321 

pubera,  321 
mella,   Tachina,   302 
mellinum,  Melanostoma,  281 
Melophagns  ovinus,  344 
mendax,  Mycoma,  219 
mendica,  Nassa,  564 
mentalis,   Syrphus,  283 
Menzies,  Robert,  644 
mercedensis,   Drillia,   550 
merdaria,   Scatophaga,  316 
meridionalis,  Aphidoletes,  224 
Meromyza  americana,  336 
Merragata  slossoni,  133 
Mcrriam,   Dr.   C.    Hart,  675,  690 
Merriam,  John  C,   528 
mertensii,    Ischnochiton    (Lepidozona) 

475 
mesae,  Asilus,  260 
Mesembrina  resplendens,  309 
Mesogramma,  boscii,  284 

gemminata,  284 

marginata,  284 
mesogramma,  Scatella,  335 
Metachaeta  helymus,  303 
roetallica,  Parydra,  176 
Metaphragma  planiceps,  243 
Metis  alU,  563 
Metopia  leucocephala,  303 
metopiunx,    Bombylius,  246 
Metriocnemis  flavifrons,  211 
merama,  Urellia,  327 
mexicanus,  Asemosyrphns,  288 


Meyer,  Albert,  609 
micans,  Morellia,  309 
Michaels,  Mrs.  Eirid,  644,  690 
Micralymma  dicksoni,  164 
microcera,  Psila,  332 
Microdon  cothomatns,  274 

marmoratus,  274 

piperi,  274 
Micropezidx,  333 
microphyllos,  Murex,  17 
microscutata,  Uta,  51,  59 
micmra,   Sphaerophoria,   285 
Milichiella  lactipennis,  342 
Milichiidae,  342 
Miller,  C  O.  G.,  660 

IrTing,  609 

S.,  690 
Mills,  Ogden,  603,  609,  655,  659 
Minnetia  lupulina,  323 

nubila,  323 
minor,  Nassa  globosa,  5,  7,  13 
mirabilis,  Helcomyza,  321 

Callistochiton  palmulatus,  415, 
489 
Mitchell,  Mrs.  H.  M.,  690 
mitchelli,  Crotalus,  53,  72 
Mitra  bucciniformis,  9,  13,  16,  21 

javana,  5,  7,  9,  13,  16,  21 

jenkinsi,  16,  21 

jungfauhni,   7,  5,  9,   13,  16,  21 
miscella.  Villa,  245 
misella,  Pterodontia,  238 
modesta,  Oncomyia,  296 

Pipizclla,    353 
Moffitt,  James,  644 
mollipes,   Irbisia,   147 
Molophilus  comatus,  204 

nitidus,   204 
Monia  macroschisma,  563 
monilipes,  Chlamydatus,    132 
moirilis,  Tanypus,  212 
Monoceras  engonatum,  564 
monochaeta,  Mycetophila,  222 
monoliferum,  Cerithium,  5,  7,  13 
Monroe,  Dr.  Will  S.,  690 
monserratensis,   Sceloporus,  396 
monstrosus,  Scellus,  263 
montami,  Gymnophania,   299 
Monteagle,    Louis    F.,    660 
monticola,  Chaetogaedia,  303 
montigena,  Pyritis,  287 
Mopalia,    452,    453 

acuta,  410,  446 

ciliata,  402,  403,  409,  410,  415, 
449 

hindsii,  402,  444 

lignosa,  403,  409,  410,  418,  448 

muscosa,  403,  409,  410,  415,  441 
Mopaliidae,  441 
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moraaiaxui,  Nassa,  550 

Morellia  micaiu,  309 

mono.  Villa,  245 

mormon.    Coluber   constrictor,    28,    36, 

40,  48 
morosos,  Stenopogon,  253 
Morris,  W.  L.,  689 
Morrison,   A.    F.,   604,   609,    610,   625, 

656,   674 
Morse,  I.  H.,  658 
Mosillus  subsultans,   335 
Moxley,  George  L.,  644 
multicarinatns,  Gerrhonottis,  51,  62 
mtmda,  Neosciara,  222 

Psilocephala,  242 
Munns,  £.   N.,  605 
Murex  brerispina,  16,   17 

djarianensis,   17 

endivia,  7,  13 

festivus,  564 

grooti,  17 

microphyllus,   17 

pinnatus,  17 
muricatus,   Eclimtis,  249 
murina,  Fissuridea,  564 

Tephritis,   326 
Murphy,  Robert  C,  644 
Musca  domestica,   309 
Muscidae,   172,   308 
Muscina  assimilis,  309 

stabulans,  310 
muscosa,  Mopalia,  403,  409,  410,  415 
musculus,  Hypnoidus,  165 
Museum  of  Comparative  Zoology,  Cam- 
bridge, Mass.,  99,  644 
mutica,  Mycetophila,  222 
Mya,  550 

Mycetaulus  bipunctatus,  331 
Mycetophila  falcata,  221 

fatua,  221 

lassaU,  221 

lenta,  221 

monochxta,  222 

mutica,  222 

perita,  222 

puncUU,  222 

scalaris,  222 
Mycetophilidse,  169,  216 
Mycomya  mendax,  219 
Mycothera  fenestrata,  221 
Mydjca  rugia,  178 
Mydaide,  241 
m7enna,  Cnemodon,  371 
Myiocera  cremides,  305 
Myiolepta  bella,  280 

varipes,   280 
Myiophasia  xnea,  299 
Myiospila  meditabunda,  309 
Mylodon,  568 


Myopa  longipilis,  296 

melanderi,  296 

rubida,  296 

seminuda,  296 

ricaria,  297 

willistoni,  297 
Mytilus  edulis,  566,  568 
myurus,  Callisaurus  TentraUs,  28,  32 
nana,  Machorchis,  314 

Melina,  321 
narona,  Limnophora,  311 
nasalts,  Gastrophilus,  297 
nasica,  Sphecomyia,  293 
nasoni,  Heteropterina,  301 

Lispa,   314 
Nassa  calif omiana,  550,  564 

canaliculau,  7,  13 

costellifera,  9,  13 

crenulaU,  5,  7,  9,  12,  13 

dispar,  5,  7,  13 

gemmulata,  5,  13 

globosa  minor,  5,  7,  13 

tmmersa,  5 

mendica,  564 

moraniana,   550 

perpinguis,  564 

quadrasi,  5.  7,  13 

reussi,    12,   13 

thersites,  6,  12 

thersites  immersa,  7,  13 

thersites  leptospira,  7,  13 

verbeeki,  18 
nasuta,  Macoma,  550,  563 

Pholadomya,  25 
NaUca,  6,   14 
Natica  albumetr,  6,   14 

consors,  550 

cumingsiana,  12,  14 

lacemula,  7,  14 

mamilla,  6,  7,  14,  17,  18 

spadicea,  6 
National  Geographic  Society,  659 
Natrix  ralida,  52,  68 
Neaethus    fragotus,  134 
Neaspilota  brunneostigmata,  326 
Nebria  bifaria,   158 
nebulo,  Cyrtopogon,  254 
nebulosa,  Pseudemya,  53 
Nelson,  £.  W.,  644 

J.   W.,  657 

R.  N.,  681 
Nemestrinidae,  239 
nemorum,  Xylota,  289 
Neoascia  globosa,  286 
Neobonis  Ulitui,  120 

pacificus,    121 

yiscicolus,  121 
neocjmipsea.  Sepsis,  330 
neohexagonum,  Dentalium,  564 
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Neotcian,  170 

mnnda,  222 
Nephrotoma  calilonrica,  206 
crythrophryi,  206 
f errugmea,  206 
macrophalliis,  206 
NeriU  funictilata,  6,  14 
nenrosiM,  Bibio,  225 
Neaotipiila,  183 

pribilovia,  TipnU,  183 
Neoratelia  coxalis,  219 
Neuroctena  analis,  322 
Neuroptera,  193 
New   California  Spiders,  by  Nathan 

Banks,  99-102 
Newell,  Mrs.  Gwendolyn,  690 
New  Saw-flies  from  the  Pribilof  Islands, 
Alaska,  by  Alexander  D.  Kacgilli- 
▼ray,  188-192 
A  New  Species  of  the  Dipterous  Fam- 
ily Dolichopodidse,  from  the  Pribi- 
lof Islands,  Alaska,  by  M.  C  Van 
Dnzee,  167-168 
New  York  Botanical  Garden,  644,  690 

Zoological  Society,  610 
Nicodes  cmnlator,  257 
dives,  258 
mftts,  258 
Nicbling,  £.  T.,  656 
nigra,  Platynra,  217 
nigricans,  Shamphomjria,  267    ' 
nigricanda,  Uu,  51,  58 
nigriceps,  Elachiptera,  337 
nigricomis,  Melanoeoris,  143 
nigridea  hirta,  Lopidea,  128 
nigrina,  Dynatosoma,  221 
nigripennis,  Chilosia,  279 

Ploas,  248 
nigripes,  Argyra,  262 

Criorhina,  293 
nigripilosa,  Pipiza,  376 
oigrovituta,  Chilosia,  279 
oitida,  Aricia,  311 

Dioctria,  253 
Lampropeltis,  52,  68 
tritidifascies,  Asilus,  260 
aitidns,  Epacmus,  249 
nitidus,   Molophilus,  204 
nitoris,  Dionaea,  300 
Bivoriundus,  Orthocladios,  212 
noctifer,  Chrysops,  232 
Boctuans,  Seriophanes,   124 
Bolascensis,  Uta,  395 
Norton,  A.,  644 
notata,  Brachyopa,  287 

Psilocephala,  242 
Scatopse,  226 
Uma,  51,  56 
Notes  on  the  Birds  and  Mammals  of 


Siskiyou    Comity,    California,    by 

Joseph  Mailliard,   73-94 

•nd  its  bearing  on  the  Evolntion  of 

Marine  Mollnscan  Fauna,  by  H.  £. 

Dickerson,  1-26 
Notes  on  a  Fauna  of  the  Vigo  Group 
Nothosympycnus,  vegetatus,  262 
Notiphila  decoris,  334 
nubila,  Minnetia,  323 
Bodifrons,  Cnemodon,  367 
nugator,  Cyrtopogon,  254 
mttalli,  Phacoides,  563 

Schizothserus,  564 
Nnttallina,  439 

NuttaUina  califomica,  409,  410,  418, 

439 
Nyctilochus,  5 
obcordatus,  Dolichopus,  264 
obediens,  Exechia,  221 

Tanytarsus,  211 
Obcr,  Edwin  H.,  678,  690 
obesula,  Boletina,  169 
obliqua,  Allograpta,  284 
Obrien,  Paul,  690 
obscura,  Drosophila,  339 

Hilarimorpha,  237 

XyloU,  289 
obscurella,  Phyton^ra,  341 
obscuripennis,  Chlorops,  336 
obscurum,  Melanostoma,  281 
obumbratus,  Orthodadius,  212 
occidentale,  Zodion,  295 
occidenulis,  .£cmophorus,  568 

Anopheles,  215 

biseriatus,   Sceloporus,   28,   34, 
40,  43,  51,  59 

Bittacomorpha,  208 

Brachystoma,  267 

Chilosia,  279 

Clusia,  316 

Dolichopus,  264 

Eristalis,  288 

Eugnoriste,  223 

Melieria,  328 

Pelastcneunis,  265 

Pelomyia,   334 

Pipizella,  350 

Proctacanthus,  259 
occidentis,  Phorantha,  299 
occidua,   Glymnoclytia,  298 
occipitalis,  Sonora,  52 
ochrogaster,  Fannia,  314 
ochrorhjmchus,  Hypsiglena,  ochro- 
rhynchus,  28,  52,  68 

ochrorhynchus,  Hypsiglena, 
28,  52,  68 
Ochthiphila  juncortmi,  342,  343 
Ochthiphilidae,  342 
O'Conor,  Mary,  644 
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170 


Ncpbrotoma 

fcnuginM,  206 

206 


Nerita  fimlmhta,  6>  14 


183 

pribOovia,  Tipala,  103 
Ncnntdsa  ronralw,  219 


N 


193 


Csliforatt  SfMdetSy  by  liuuB 
Baaks,  99-102 
NewdU  Mrs.  Gwoulolyii,  690 
New  Saw>flics  from  tte  Pribiktf  Islaads, 
Alaska,  by  Aleuder  Dl  Kacsilli* 
▼vay,  188-192 
A  New  Species  of  the  DqMerom  Fam- 
ily DolkiMipodids,  from  tte  Pvibi- 
VA  Islands,  Alaska,  by  li.  C  Van 
Dwec  167-168 
New  York  Botanical  Garden,  644.  690 
Zoolofica]  Society,  610 
r,  257 


NieUinc,  E.  T.,  656 

217 


Siskiyoa    Conty,    Calilonia.    by 

Joaepk  Katniatd.  7S-94 

and  its  beariaff  on  tke  Ei^olntion  ol 

FanBa,by  K.S. 
1-26 

Notes  on  «  Fanna  of  tte  Vigo  Groip 
NothcisjMiijinus,  ^caeiatas, 

134 
323 
367 
r>  Cyrtopocon,  254 
563 
Sfhiiwihwns,  564 


NttalHna,  439 


439 

Nyctiio^hnB,  5 


409,  410.  418, 


KTrrbia,  221 
Tanytarsns,  211 
Obcr,  Edwin  H..  678,  690 

obliqna,  AOocrapta,  284 
Ohrien,  Psani,  690 

Droaopkila,  339 
237 


Uta,  51,  58 


337 
143 
128 


rhilosia,  279 


52,  68 


212 


124 


ITma,  51.  56 


Notes  on 


341 
336 

281 
212 


295 


215 
40,  43,  51,  59 


21^  34, 


316 
DoBcbopni,  264 


334 
Pipisdia,  350 


;  F 


52 
314 


28,  52,  68 


28,  52, 
Ocsnkqinila 


342;  343 


Ofbtbipfciiidae,  342 
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Octhent  mantii,  334 
Ocydromia  glabricula,  266 
Oc7i»term  dosiadcs,  301 
ocirpterata,  Aphria,  301 
OdontomyU  arcuata,   231 

cincta,  231 

hoodtanap   231 

pilosa,  231 
CBcothca  fenestralts,  318 
(Edaspif  atra,  325 
oedipus,  Spogostylum,  244 
(Estrtdae,  297 
(Estnis  oris,  297 
Oldrord.  T.  S.,  401 

Mrs.  T.  S.,  401 
Olfersia  americana,  344 
OUgochitDH,  425,  431 

lioplax,  405.  425,  431 
oliTacea,  Caretta,  53 
OliTclla,  6,  7.   14 

biplicata,   550 
Olophrum  fuscum,   164 
olympix,  Tachytrechtis,  265 
onca,  Rana,  28,  30 
Oncodes  melampus,  239 
Oncomyia  abbreviata,  295 

loraria,  295 

modesta,  296 
ontarioensU,  Cnemodon,  372 
onyx,  Creptdula,  564 
opacum  Lyrasoma,  161 
opacus,  Eremocoris,  117 

Tabanus,  234 
opinator,   Syrphus,  283 
optiva,  Tipula.  106,  107 
opulenta,  Trachykele,  677 
orbttalis,  Hydrctxa,   310 
orbona,  Agromyza  scutellata,  341 
orcuttt,  Sceloprous,  51,  61 
ordinoides  yagrans,  Thanmophis,  29,  37, 
40,  46.  52 

couchii,  Thamnophis,  29,  38 

elegans,  Thamnophis,  29,  37 

hammondii,  Thamnophis,  52 
oreas,   Systoechus,   247 
oreganus,  Crotalus,  29,  38,  53 
oregona,  Cladura,  205 

Dziedzickia,  219 

Ptpiza,  276.  382 

Zagonia,  340 
oregonensis,  Aricta,  311 

Coenosia,  314 

Erioptera,  204 

Horraosomyia,  224 
oriens.  Piophila,  176 
Ormosia  subcomuta,  204 

styltfer,  204 
ornata,  Uta,  28,  51 
omatissimus,  Conus,  5,  7,  9,  13 


Omtthomyia  anchineura,  344 
Orpet,  £.  O.,  691 
Orulidx,  327 
Orthodadius  niToriundus,  212 

obumbratus,  212 

sordtdellus,  212 
Orthoptera,  193 

Orthoptera,  Neoroptera,  Hemiptera  asid 
Lepidoptera   from   the   Pribtlof  Ii- 
lands,  Alaska,  by  Edward  P.  Van 
Duzee,   193-195 
Orthotylus   dodgei,   129 

marginatus,  130 

■ems,  131 
Osbum,  R.  C,  202 
osbumt,  Tabanus,  234 
Osctnidae,  336 
Oscinis  coxendix,  337 

frit,  337 

sulphurihalterata,  337 
O'Shaughnessy,  M.  M.,  657 
Osmont,   Vance.  551 
Osterhoudt,  E.  G..  632,  644 
Ostrea,  6,  8.  10.  12.  15 

lurtda,  560,  563,  566,  567,  56« 
Otis,  Ira  C,  691 

Our     North     American     Species     of 
Strongylocorts,     by     Edward     P. 
Van  Duzee,    135-136 
oralis,  Cryptomya,  550 
OTimas,  Melophagus,  344 
oris,  (Estrus,  297 
Owen,  Virgil  W.,  614,  644,  691 
pachycera.  Chrysops.  232 
pachyceras,  Sjrmphoromyia.  237 
Pachynenvitus  venustua,   190 

vermus,  191 
Pachyophthalmus  floridensis,  301 
pacifica,  Dalmannia.  295 

Didea.  281 

Sepedon,  322 

Urellia,  327 
pacificus,  Neoborus,  121 

Syrphus,  283 
Pack,  Herbert  J.,  644 
Packard.  Earl  L.,  528,  644,  681 
pKta,  Irbisia,   150 
palabuanensis,  Conus,  17 
Palacios,  Hon.  Alberto,  658 

Joaquin,  666 
pallipes,  Chilosia,  279 

Sargus,  230 
pallinerTis.  Sarcophaga.  307 
Palloptera  jucunda.  324 

terminalis.  324 
palmulatus.   Callistochiton,  403,  410 

mirabilis,   Callistochiton,   489, 

415,   489 
palposa,  Lispa,  314 
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palttster,  DoHchopus,  264 
pMluBtriB,  Aedes*  216 

Lephyms,  166 
Pandion  leucocephalus,  643 
Pangonia  diyes,  232 

fera,  232 
Panopc  generosum,  550 
Pan-Pacific  Union,  668 
Pantarbes  pusto,  246 
panthcrinus,  Lcptomydas,  241 
Panzeria  ampelus,  301 

radicnm,  301 
Paphia  staleyi,  S50 

8taminea,   S63 

tenerrima,  563 

tcxtrix,  8,  15 
papillus,  Thais,  550 
Papiza  distincta,  375 
Paradnnio  alaskensis,  212 
Paragus,  bicolor,  276 

tibialis,  277 
Parallelomma  Taripes,  316 
Paramadiza  haletralis,  342 
Paraplagia  spinulosa,  301 
parens,  Xylomyia,  237 
parietalis,  Thamnophit  sirtalis,  40 
Parish,  Herbert,  644 
Parshley,  Dr.  H.   M.,  113 
particeps,   Dicranomyia,  203 
panra,  Chilosia,  279 

Chrysogaster,  275 
panrnla,  Coelopa,  174 

Tethina,   340 
parrus,  Brachy palpus,  290 
Parydra  appendtcnlata,  334 

bituberculata,  334 

limpidipennis,  335 

metallica,  176 

pinguis,  334 

quadrituberculata,  335 
Patrobus  septentrionis,   158 
pattoni,  Sphecomyia,  293 
pauper,  Spogostylum,  244 
Payot,  Henry,  604 
Payson,  Edwin,  644 
peckhami,  Pellenes,  102 
Pecten  latiauritus,  564 

pseudolima,  12,  15 

tumeri,  550 
pectinata,  Leria,  318 
pectinulatus,  Ischnochiton,  Lepidozona, 

471 
pectoralis,  Apemos,  217 
Peers,  Susie,  611,  644,  691 
Pegomyia  affinis,  313 

bicolor,  313 

hyoscyami,  313 
Pelastoneurus  occidentalis,  265 

vagans,  265 


Pelecypoda,  12,  563 
Peleteria  robusta,  304 

tessellata,  304 
Pelina  truncatula,   334 
Pellenes  peckhami,  102 
Pelomyia  occidentalis,  334 
peltatus,  Platychirus,  280 
pendens,  Bombylius  aurifer,  246 
Penny,  D.   D.,  645 
penstts,  Hydrophorus,  262 
pentastigma,  Scatella,  335 
peodes,  Aphoebantus,  251 
pergandei,  Hyperecteinia,  299 
Pericoma  sitchana,  210 
Perissolax  blakei,  25 
perita,  Mycetophila,  222 
Pero  vanduzeeata,  109 
Peromyscus  maniculatus  dubins,  687 
perpinguis,  Nassa,  564 
perplexus,  Syrphus,  283 
perspicax,  Cyrtopogon,  254 
Peterson,  L.  A.,  691 
Petrified  Forest,  Sonoma,  555 
petulca,  Chilosia,  279 
pfeifferiantun,  Triton,  8,  14 
Phacoides,  nuttalli,  563 
phaenops,  Tabanus,  234 
Phelps,  Mrs.  Kate  £.,  611,  629,  676 
Philadelphia   Academy    of   Natural 

Sciences,  638 
Philippine  Bureau  of  Science,  645 
Phillips,  W.  M.,  691 
philombrius,  Hydrophorus,  253 
Phipps,  Mrs.  E.  C,  691 
Phlyctaenia,  194 

washingtonalis,   194 
Pholadomya  nasuta,  25 
Phora  velutina,  271 
Phoradendron  yillosum,   122 
Phorantha  calyptrata,  299 

occidentis,  299 
Phorbia  brassicae,  313 

cinerella,  313 

rubiyora,  313 

ruficeps,  313 

trtchodactyla,  313 
Phoridae,  270 
Phormia  regina,  309 

terras-novas,  309 
Phorocera  claripennis,  302 

facialis,  302 

saundersii,  302 
Phortica  humeralis,  338 
Phos,  7,  14 

roseatus,  9 
Phrynosoma  blainvillii  blainrillii,  51,  62 

coronatum,  51,  62 

douglassii,  28,  40,  43 

m'callii,  51 
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pUtyrhtnot,  28,  35,  40,  43 

M>Ure,.51 
PhthinU  carta,  220 
Phycodromidje,  173,  320 
PhyllolabU  UtiloUa,  205 
Phyllodjtctylas  tvberctilosiis,  50,  54 

tmcttit,  50,  55 
Phyllorhsmchns  decmtatus,  52 
PhysocepiiaU  affinifl,  294 

marginata,  295 
Phytomyza  albiceps,  340 

dbryMiithemi,  340 

crasstseU,  340 

flaTiscistellaU,  340 

ilicicola,  341 

obscurella,  341 
picea,  Scatella,  335 

piceus,  Coluber  flagellnm,  28,  36,  52,  64 
picta,  Verticaris,  97 
picticomis,  Sargtts,  230 
ptctipennis,  Fucellia,  172 
pictum,  Architectonica,  5,  7,  9,  11,  13 
Pierce,  Amariali,  604,  656 
pigra,  Brachypalpus,  290 

Xylota,   289 
pilicomis,  Sciapus,  261 
pilosa,  Odontomyia,  231 
piloaeU,  Hylemyia,  312 
PiUbry,  Dr.   Henry  A.,  401 
Pilnlarica  americana,  628 
pimpla,  Tetrogoneura,  218 
pingnis   Parydra,   335 
Pinna,  6,  15 
pinnatus,  Murex,  17 
Piiras  radiaU,  560,  567 
Piophila  casei,  331 

pnsilla,  331 
Piophilia  oriens,  176 
Piophilidx,   176,  331 
piperi,  Microdon,  274 
pipiens,  Culex,  216 

Kana,  28,  30,  40,  42 

SyritU,  288 
Pipiza  daTidsoni,  377 

dittincta,  375 

femoralif,  275,  380 

fe8tiTa,  381 

grandifcmoralii,   383 

ladirona,  378 

macrofemoralit,  275,  383 

nigripilosa,  376 

oregona,  276,  382 

pnella,  376 

quadrimacnlata,  378 

■evemensit,  381 

tricolor,  379 

▼aBduaeei,  375 
Pipizella,  347 


Pipixella  fraodolenta,  352 

modesta,  353 

occidentalii,  350 

pnlcbella  349 

pnlchella  budni,  349 

fufitborada,  351 
Pipuncnlidae,  272 
Pipnnculus  atlanticm,  272 

confratemas,  273 

proxima,  273 

8imtli8,  273 
pitticoides,  Cnemodon,  276,  368 
Pitnophis  catemfer  annectcaa,  52,  67 

catenifer  deserticola,  28^  37 

catenifer  stejnegeri,  40,  45 

▼ertebralis,  52,  67 
placenta,  Placuna,  6,  8,  10,  15 
placidi,  CnenuMlon,  276,  364 
PUciphorella  Tclata,  403,  409,  410,  453 
Placvna  placenta,  6,  8,  10,  15 
plagens,  Symphoromyia,  237 
Plagta  americana,   301 
planiceps,  Metaphragma,  243 

Tantilla,  52 
planifrona,  Sarcophaga,  307 
planiacntum,  Sapromyra,  323 
platycephala,  Eurycia,  667 
Platychirus  aeratus,  280 

front08U8,  280 

hyperboreu8,  280 

pelutu8,  280 

qiiadrattt8,  280 
Platypalpus  seqoalis,  266 

cra88i£emori8,  266 
Platypeza  abscondita,  268 

cinerea,  268 

polypoms,  269 
Platypezidae,  268 

platyptera  coronata,  Agromyra,  341 
platyrhino8,  Phnrnosoma,  28,  35,  40,  43, 

51 
platystyle,  Hipparion,  558 
Platyura  nigra,  217 
Plcstiodon  lagimensis,  52 

skiltonianus,  28,  40,  44,  52 

croceater,   50 
Pleurotoma  carinata,  18 

gendinganen8is,   18 
plejrto,  Trichopepla,  112 
Plinthisus  martini,   114 
Pliohippus,   558 
Ploa8  amabili8,  247 

atratula,  247 

fcnestraU,  247 

melanocerata,  247 

nigripennis,  248 
plnmata,  Helomyza,  317 
plamo8a8,   Chironomns,  211 
Pocota  grandi8,  291 
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Pognosoma  donaU,  258 

Pogonomyiodes  strata,  180 

polita,  Lonchaea,  324 

polittu,  Tanytarsus,  211 

PoUenia  rtidis,  308 

pollinosa,  Tritoxa,  328 

pollinosum,  Arthroceras,  235 

Polyangaeus  maculatus,  205 

polygramnxus,  Helophilus,  288 

polypoms,  Platjrpeza,  269 

pomonclla,  Rhagoletis,  325 

Pontania  itipata*  188 
■ubatrata,  189 
■ublorata,   190 
tueta,  188 

Pope,  Dr.  Saxton,  678,  691 

poplitea,  Empis,  266 

porca,  Gonia,  303 

portolaensis,  Chrysodomtis,  550 

Potamides  jenkinsi,   17 

Potania  stipata,  188 

PoweU,  Herbert  J.,  401 

praepes,  Cyrtopogon,  255 

praeterita,  Chilostigma,  193 

Prager,  Albert,  Herbarimn,  625,  674 

Pratt.  W.  E.,  2,  3,   11 

pratincola,  Anthomyia,  311 

Preliminary  Diagno8M  of  New  Species 
of  Reptiles  from  Islands  in  the 
Gulf  of  California,  Mexico,  by 
John  Van  Denburgh  and  Joseph 
R.  SleTin,  96-98 

Preliminary  Diagnoses  of  More  New 
Species  of  Reptiles  from  Islands  in 
the  Gulf  of  California,  Mexico,  by 
John  Van  Denburgh  and  Joseph 
R   Slevin,   395-98. 

pretiosa.  Rana,  28,  40,  42 

pribilofensis,  Eupogonomyia,  179 

pribilovia,  Tipnla,  (Nesotipnla),  183 

Price,  William  W.,  656 

princeps,  Crepidula,  550 
Cyrtopogon,  255 
Promachus,  259 

Prionellus  boulderensis,   224 

pristis,    Macquartia,    300 

procliyis,  Chrysops,  233 

Proctacanthus  occidentalis,  259 

procyon,  Tabanus,  234 

Promachus  princeps,  259 

Prosimulium  fulvum,  227 
hirtipes,  227 

Protocalltphora   azurea,   309 

protritus,  Syrphus,  283 

proxima,  Pipunculus,  273 

pniinosa,   Rhagio,   236 

Psammobia,  8,  15 

Pseudacris  triscriata,  40 

Psendemys  nebulosa,  53 


psetidolima,  Pecten,  12,  IS 
psendopunctipennis.  Anopheles,  215 
Pseudopyrellia  comicini,  309 
Pseudotephritis  tsu,  330 
Psila  atrata,  332 

microcera,  332 

rosae,  332 
PsUocephala  aldrichu,  242 

cosUlis,  242 

munda,  242 

notaU,  242 
Psilochonis  spicalis,  99 
Psilopa  comta,  334 
Psychoda  cinerea,  210 

schizura,  210 

sigma,  210 
Psychodidae,  209 
Psychophora  sabini,  194 
Pterallastes  borealis,   170 
Pterodontia  misella,  238 
pteropcecila,  Limnophila,  104,  105 
Pterostichus  hudsonicus,  159 

hyperboreus,  159 

similis,   160 
ptinoidcs,  Trachodes,  166 
Ptychoptera  lenis,  207 
Ptychopteridae,  207 
pubera,  Melina,  321 

Tipula,  207 
pubescens,  Limnia,  322 
puella,  Agromyza,  341 
puella,  Lopidea,  126 

Pipiza,  376 
pugil,  Sympycmis,  262 
pulchella  banksi,  Pipizella,  349 

Chrysogaster,  275 

Pipizella,   349 
pulcher,  Caliprobola,  290 
pulchra,  Anniella,  51 
pullata,   Didyma,   171 
punctata,  Mycetophila,  222 
puncUta,  Sphegina,  273,  285 
punctatissimus,  Chilomeniscus,  98 
punctatus,  Bufo,  50,  53 
punctifer,   Tabanus,  234 
punctipemiis.  Anopheles,  215 
punctocostatus,    Callistochiton    deco- 

ratus,  481 
pusilla,  Piophila,  331 
pusio,  Pantarbes,  246 
Putnam,  P.  G.,  691 
Pycnopogon   cirrhatus,   257 
pygmaeum,  Zodton,  295 
pygophora,   Ccelosia,  220 
pyrastri  unicolor,  Lasiophthicus,  281 
Pyritis,  ktncaidii,  287 

montigena,  287 
Pyrophaena  granditarsus,  280 
quadrasi,  Nassa,  5,  7,  13 
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quadraU,  Tropidia,  288 
quadratiw,  Tollius,  113 
quadrattis,  Platychims,  280 
qvadriboscis,  Criorhina,  293 
qvadrigenarittm,  Carditim,  563 
quadrimaculata,  Pipiza,  378 
quadripustulata,  Winthemia,  303 
quadrisetosa,  Scatella,  176 
quadrituberculata,  Parydra,  335 
Quedius  fulvicollis,  162 
qirintana,  Tetragonenra,  218 
quoyi,  Solccortus,   10,   15 
radiata,  Pinus»  560,  567 
radicmn,  Panzeria,  301 
ramifer,  Dolichopus,  264 
Rana  catesbeiana,  40,  41 

draytonii,  50 

onca,  28,  30 

ptpiens,  28,  30,  40,  42 

pretiosa,  28,  40,  42 
Ranella,  6,  14 
Ranclla  gyrina,  17 

raninoides,   17 

spinosa,  17 

subgranulosa,  6,  14 

tuberculaU,  6,  7,  9 
raninoides,  Ranella,  17 
Rathbun,  Mary  J.,  401,  681 
Ray,  Miltoa  S.,  691 
Raymond,  Albert,  656 
Redington,  Panl  G.,  657 
Reed,  C.  A.,  691 

Mrs.   P.  B.,  691 
Reeher,  M.   M.,  202 
regilla,  Hyla,  28,  30,  40,  41,  50,  54 
regina,  Phormia,  309 
regularis,  Ischnochiton,  402,  411 

Ischnocbiton    (Rhombochiton) 
469 
ReichertcUa  collaris,  226 
rejectus,  Cyrtopogon,  255 
remotcstriata,  Amara,   160 
repens,  Uta,  51,   158 
repleta,  Drosophila,  339 
Report  of  the  Director  of  the  Museum 
for  the  year  1921,  by  Dr.   Barton 
Warren  Evermann,  611-653 
Report  of  the  Director  of  the  Museum 
for  the  year  1922,  by  Dr.  Barton 
Warren  ETermanir,  663-694 
Report  of  the  President  of  the  Academy 
for  the  year  1921,  by  C.  R  Grunsky, 
603-610 
Report  of  the  President  of  the  Academy 
for  the  year  1922,  by  C.  R  Grunsky, 
655-662 
resplendens,  Mesembrina,  309 
reticulata,   Ficus,   12,   13 
rctiniae,  Hyperecteinia,  299 


retusa,  Tipula,  207 

reussi,  Nassa,  12,  13 

Revision  of  the   Pipiza   Groiq>   of  the 

FamilT      Syrphidae      (Flower-fliet) 
from  North  of  Mexico,  by  C  How- 
ard Curran,  345-393 
Rey,  V.  J.,  691 
Reynolds,  Laurence  R.,  656 
Rhabdomastix  (Sacandaga)  calilomi- 

ensis,   103 
Rhabdopselaphus  sigma,  252 
Rhagio  albibarbis,  236 

costata,  236 

dimidiata,  236 

hoodiana,  236 

incisa,  236 

maculifera,  236 

pruinosa,  236 
Rhagoletis  cingtilata,  325 

pomonella,  325 
Rhamphomyia,   170 

amplicella,  267 

conrina,  267 

cunripes,  267 

nigricans,  267 

sudigeronis,   267 
Rhegmoclema  atrata,  226 
Rhinochcilus  lecontei,  40,  45,  52 
rhombicus,  Tabanus,  234 
(Rhombochiton)  regularis,  Ischnochiton, 

469 
Rhynchocephalus  sackeni,  239 
Rhyphidae,  208 
Rhyphus  altematus,  208 
ribesii,  Syrphus,  284 
Richardson,  Belle,  691 
Rtgg,  George  B.,  645 
riparius,  Chironom^us,  211 
rita,   Cnemodon,  276,  366 
Ritter,  Dr.  WiUiam  R,  400,  658 
Rixford,  Dr.  Emmet,  645,  691 

G.  P.,  691 
Robinson,  Ansel,  645 

A.  W.  &  Co.,  645 
robusta,   Peleteria,  304 

Tachina,  302 
robnstum,  Heterostylum,  247 
robustus,  Strongylocoris,  136 
Rockwood,  L.   P.,   202 
Roff,  Harry   L.,  604 
Rohrback,   D.   L.,   691 
Romaine,  F.  M.,  691 
roralis,  Leptocera,  319 
rosae,  Psila,  332 
rosalise,  Elaphe,  52,  66 
Rose,  Alex,  645,  691 
roseatus,  Phos,  9 
Rosenblatt,  Mr.  691 
roseofusca,  Lichamira,  52 
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RostelUtrim  crispaU,  8,  9,  14 
fttsm,  9 
javana,  17,  18 
Rostellaris  fictw,  7,  14 
Roule,  Louis,  692 
mbicunda,   Scatophaga,   173 
mbida,   Myopa,  296 
mbidtts,  Cnemidophortu,  52 
mbiginoaa,   HoloniBia,  206 
Rubio,  Sr.  Luis,  666 
mbivora,  Phorbia,  313 
Ruble,  Russell,  645 
Ruddock,  George  T.,  692 
rudis,  Pollenia,  307 
rufa,  Hedroneura,  322 
ruficauda,  Sjrrphus,  284 
ruficeps,  DicrKus,  337 

Phorbia,  313 
rufidorsum,  Sceloporus,  51,  60 
rufipennis,  Dichrooscirtus,  123 
rufipes,  Apiochaeta,  271 
rufithoracica,  Pipizella,  351 
rufiventris,  Sphegina,  286 
rufocauda,  Megerlea,  307 
rufus,  Nicodes,  258 
rugia,  Mydaea,  178 
rufiventris,  Tephrochlamys,  318 
rustica,  Tachina,  302 
sabini,  Psychophora,  194 
sabulonum,  Lestomyia,  257 
(Sacandaga)  calilomiensis)  Rbabdo- 

mastix,  103 
Sacken,  Osten,  247 
sackeni,  Dasyllis,  259 

Dioctria,  253 

Mallota,  288 

Rhynchocephalus,  239 
sackenii,  Bittacomorphella,  208 
sadales,  Lapbria,  258 
sahlbergi,  Chlorops,  337 
Salanunquesa,  55 
salax,  Heringia,  355 
Salvadora  hexalepis,  28,  37,  52,  65 
San  Diego  Society  of  Natural  History, 

645,  659 
sanctaemonicse,  Ischnochiton,  412 

Ischnochiton  (Lepidozona),  425, 
478 
sanctipauli,  Melanochelia,  180 
sanus,  Tachytrechus,  265 
sapphirinus,  Eulonchus,  238 
Sapromyza  flaveola,  323 

planiscutum,  323 

umyittata,  323 
saratogensis,  Limnia,  322 
Sarcophaga  aculeata,  306 

bullata,  306 

cimbicis,  306 

cleodis,  306 


haemorrhoidalis,  306 

belicis,   306 

bunteri,  306 

kellyi,  307 

pallinervis,  307 

planifrons,  307 

sarracesioides,  307 

scoparia,  307 

sinuata,  307 

tuberosa  exuberans,  307 
Sarcophagidae,   305 
sarcophagina,  Brachycoma,  303 
Sargeant,  Alice,  692 

W.  W.,  611,  668,  692 
Sargus  pallipes,  230 

picticomis,  230 

tricolor,  230 

viridis,  230 
sarracenioides,  Sarcophaga,  307 
saundersii,  Phorocera,  302 
Sauromalus  ater,  28,  30,  51 
Saxidomus,  550 
scalaris,  Homalomyia,  310 

Mycetophila,  222 
Scaphiopus  couchii,  50,  53 

hammondii,  28,  29,  40,  41 
Scaphopoda,   564 
Scaptomyza  apicata,  338 
scapularis,   Hydrellia,  334 
Scatella  crasstcosta,  335 

mesogramma,  335 

pentastigma,  335 

ptcea,  335 

quadrisetosa,  176 

stagnalis,  335 
Scatophaga  crinita,   172 

dasythrix,   173 

furcata,   173,  316 

islandica,    172 

merdaria,   316 

mbicunda,  173 

stercoraria,  316 
Scatophagidx,  172,  315 
Scatopse  notata,  226 
Scatopsidae,  226 
Scellus  monstrosus,  263 

vigil,  263 
Sceloporus  graciosus  graciosus,  28,  33» 
40,  43 

graciosus  vandenburgianus,  51 

licki,  51,  61 

magister,  28,  34,   51 

monserratensis,  396 

occidentalis  biseriatus,  28,  34, 
40,  43,  51,  59 

orcutti,  51,  61 

rufidorsum,    51,    60 

zosteromus,  51,  60 
Scenopinidae,  240 
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Scenoptntis  fenestralis,  240 
Schixotluenu  nuttalli,  564 
schizurm,  Psychoda,  210 
Schmidt,  Dr.  Carl  A.  L.,  658 

Waldo,  682 
■chmidti,  Verttcaria  hypeiythra,  397 
Schoenomyza  chrysotoma,  314 

dorsalis,  314 
schnlziana,  Argyroploce,  195 
Sciapus  pilicomis,  261 
Sciara  8cita,  222 
Sctaridae,  222 

■cincicauda  webbii,  Gerrhonotus,  51 
Sciomyza  simplex,  321 
Sciomyzidae,    174    321 
Sciophila  htrU,  219 
■ciophila,  Limnobia,  204 
scita,  Sciara,  222 
•citula,  Cynorhina,  291 
Scoliopelta  luteipes,  230 
■coparia,  Sarcophaga,  307 
Scripps   Institution    for   Biological  Re« 

search,  400,  659,  692 
■crobiculata,  Chyliza,  332 
Scttdder,  R.  W.,  645 
Scupham,  J.,  645 
sctitellarmata,  Xylota,  289 
scutellau,  Agromyza,  341 

orbona,  Agromyza,  341 

variegata  Agromyza,  341 
Seale,  AWin.   658,  692 
See,  Capt.  T.  J.  J..  659 
Sellmer,  Walter   B.,   645 
semtannulata,  Sonora,  29,  38 
Semele  decisa,  564 
semicinctut,  Eremocorts,  115 
seminuda,  Myopa,  296 
senilis,  Geron,  251 

Heteropogon,  257 
Senotainia  trilineata,  301 
Seoptera  vtbrans,  330 
Sepedonf  armipes,  322 

pacifica,  322 
Sepsidae,  330 
Sepsis  luteipes,  330 

neocynipsea,  330 

signifera  cunritibia,  331 

▼icaria,  331 

▼iolacea,   331 

▼iolacea  hccate,  331 
■eptentrionalis,  Glycimeris,  563 

Patrobus,    158 
sequax,  Tabanus,  234 
■ericans,  Irbisia,  193 
sericata,   Lucilia,  309 
Sericomyia  chalcopyga,  287 
Seriophanes  noctuans,  124 
serotinus,  Dolophus,  226 
serpentina,  Dipalta,  244 


■errata,  Hsematobia,  309 

Leria,  318 
Serromyia  femorata,  213 
■erua,  Orthotylus,  131 
setigera,  Clausicella,  300 
setosa,  Chctophleps,  299 
•ctoea.  Irbisia,  149,  152 
setirentris,  Hylemyia,  312 
■ereraensia,  Piptza,  381 
Shq>ard,  Vernon,  645 
Shortridge,  Sen.  S.  M.,  645 
Siagonodon  humllis,  52 
sicarius,  Solen,   550 
sigma,  Psychoda,  210 

Rhabdopselaphtts,  252 
■ignatiseu,  Chilosia,  279 
signifera  curvitibia,  Sepsis,  331 
signiferus,   Epalpus,  304 
Silphidae,  161 
Silrius  gigantulus,  235 
■ilrus,   Bombyltus,  247 
similis,  Helophilus,  288 
Pipunculus,  273 
Pterostichus,   160 
Simmons,  L.  S.,  645 
simplex,  Anabolia,   193 
Docilonus,  253 
Eccoptomera,  318 
Sciomyza,  321 
Simuliidae,  227 
Simolium  bivittatum,  227 

vittatum,  228 
■inensis,  Conus,  17 
sinuata,  Sarcophaga,  307 
sinuosa,   Chrysogaster,  275 
alauosa,  Cnemodon,  276,  368 

Villa.   245 
■irtalis  concinnus,  Thamnophis,  40,  45 
infemalis,   Thanmophis,   29 
parietalis,  Thamnophis,  40 
Siskiyou  County,  California,  Birds,  73- 

94 
dta,  Irbisia,  150 
sitchana,  Pericoma,  210 
slciltonianus,  Plestiodon,  28,  40,  44,  52 
Sleviir,  Joseph  R.  (with  John  Van  Den- 
burgh),   A   list   of   the  Am- 
phibians    and     Reptiles     of 
Idaho,    with    notes    on     the 
Species  in  the  collection  of 
the  Academy,  39-47 
(with    John    Van    Denburgh), 
A  list  of  the  Amphibians  and 
Reptiles     of     Nevada,     with 
notes  on  the  Specie  in  the 
collection    of   the    Academy, 
27-38 
(with    John    Van    Denburgh), 
A  list  of  the  Amphibians  and 
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Reptiles  of  the  PenininU  of 
Lower  California,  with  notes 
on  the  Species  in  the  collec- 
tion of  the  Academy,  47-72 
(with    John    Van    Denbursh), 
Preliminary     diagnoses     o  f 
more   New  Species  of  Rep- 
tiles from  Islands  in  the  Gnlf 
of    California,    Mexico,    395- 
398 
(with    John    Van    Denburgh), 
Preliminary     diagnoses     o  f 
New  Species  of  Reptiles  from 
Islands  in  the  Gvii  of  Cali- 
fornia, Mexico,  96-98 
611,   614,   615,   657,   658,   666, 
692 
Slonaker,  Dr.  J.  R.,  645 
Slosson,  Mrs.  Annie  Trumbull,  134 
slossonc,  Cricotophus,  212 
slossoni,  Merragata,  133 
Small,  R  C,  692 
Smilodon,  568 
Smith,  A.  M.,  692 

C  Piper,  627,  646 
Dr.  James  Perrin,  401,  528 
Mrs.  Sidney,  604 
W.  D.,  2,  3,  11,  19,  20 
smithi,  Cypres,  18 
Soares,  Antone  J.,  646,  675,  692 
sobrina,  Dicranoptycha,  204 
socialis,  Corbnla,  6,  8,  9,  15 
socius,  Dolichopus,  264 
sodalts,  Eclimus,  249 
Syrphus,  284 
solare,  Phrynosoma,  51 
Solaris,  Urellia,  327 
Solecuitns  guoyi,  15 
Solen,  6,  15 

sicarius,  550 
ftolidaginis,  Eurosta,  326 
solivaga,  Lygidea,  119 
sonomensis,  Tabanus,  234 
Sonoma  Petrified  Forest,  555 
Sonora  eptscopa,  52 

occipitalis,  52 
semiannulata,  29,  38 
sordidellus,  Orthocladius,  212 
soror,  Jurinella,  304 
sororcula,  (Hitlosia,  279 
spadicea,  Natica,  6,   12,  14 
sparsipnnctata,  Tric3rphona,  205 
Sphxrophoria  cylindrica,  284 
melanosa,   285 
micrura,   285 
sulphuripes,  285 
Sphecomyia  brevicomis,  293 
nasica,  293 
pattoni,  293 


Sphegina  infuscata,  285 

lobaU,  285 
Sphegina  pnnctata,  273,  285 

mfiventris,  286 
Spilogaster  uniseta,  311 
Spilomyia  intermpta,  293 
spilota,  II]rthea,  334 
■pinicosta,  Melanochelia,  181 
spinipes,  Chstoneurophora,  271 
spinosa,  Ranella,  17 
spinnlosa,  Paraplagia,  301 
Spisnla,  8,  12,  15 

albaria,  550 

▼oyi,  550 
Spogostylnm  anale,  243 

argentatom,  244 

oedipns,  244 

pauper,  244 

stellans,  244 

varium,  244 
Spondyltts,   10,   15 
Spreckels,  Adolph  B.,  609 
Spuler,  A.,  202 
spurius,  Chalarus,  272 
squamosa,  Eretmochelys,  53 

Venus,  17 
squsmulsr,  Cnemodon,  361 
stabulans,  Muscina,  310 
Stacey,  J.   W.,  692 
stagnalis,  Scatella,  335 
staleyi,  Paphia,  550 
staminea,  Paphia,  563 
stansiburiana  elegans,  Uta,  51,  59 

hesperis,  Uta,  51 

stansburiana,  Uu,  28,  33,  40 

Uta  stansburiana,  28,  33,  40 
Suphylinidae,   162 
stegnum,  Melanostoma,  281 
Steinhart  Aquarium,  608,  611,  660,  661 
Steinhart,  Ignatz,  604,  608,  656 
stejnegeri,  Pituophis  catenifer,  40,  45 

Cnemidophorus  tessellatus,  51 
stellans,  Spogostylum,  244 
stelleri,  Cryptochiton,  401,  402,  406,  407, 

408,  409,  410,  457 
(Stenoplax)  acrtor,  Ischnochiton,  467 

conspicuus,  Ischnochiton,  465 

fallax,   Ischnochiton,  461 
Stenopogon  breviusculus,  253 

califomix,  253 

inquinatus,  253 

morosus,  253 
Stephens,  A.   D.,  692 

Frank,  400,  692 

Mrs.  Frank,  400 

Dr.  W.  B.,  646 
stercoraria,  Scatophaga,  316 
Stemenberg,  Frances,  692 
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Stereiu,  Frank,  632,  646 

Neville,  646 
Stewart,  Elizabeth,  692 
H.   W.,  646 
L.   L..  528 
8tigma,  Anacampta,  328 
stigmalis,  Anthalia,  267 
stigmata,  Chrysogaster,  275 

Dicranomyia,   203 
■tigmatipenms,  Xylota,  289 
stigmatosoma,  Culiseta,  215 
■tipata.  Pounia,  188 
Stock,  Chester,  528 
Stomoxys  calcitrans,  309 
striatellus,  Conus,  11,  13,  16 
stramineus,  Chilomeniscus,  52 
Stratiomyia  atra,  230 
barbata,  230 
discalis,  230 
laticeps,  230 
maculosa,  231 
melanostoma,  231 
streptocera,  Tipula,  207 
strigattis,  Eumenis,  289 
Strombus,  8,  9,   10,  14 
Strombus  canarium,  6,  8,  14 
fusus,  11 
swainsoni,   6 
Strongylocoris  atratus,  135 
croceipes,   136 
robttstus,  136 
stygicus,  135 
Strophopoda  aprica,  132 
A  Study  of  North  American  Grass-bugs 
of  the  Genus  Irbisia,  by  Edward  P. 
Van  Duzee,  145-152 
Sturtevant,  George,  661,  692 

Roger,  661,  692 
stygicus,  Strongylocoris,  135 
stylifer,  Ormosia,  204 
subatrata,  Pontania,  189 
subconrata,  Ormosia,  204 
subfasciata,  Xylota,  289 
subgranulosa,  Ranella,  6,  14 
tublorata,  Pontania,  190 
subnebulosa,  Hyphoraia,  194 
subpellucens,  Coelomyia,  311 
substriata,  Hylemyia,  312 
substriatum,   Cardium,    563 
subsulcata,  Chrysomela,  165 
subsultans,  Mosillus,  335 
subyirens,  Agromyza,  341 
sudator,  Cyrtopogon,  255 
stidigeronis,  Rhamphomyia,  267 
sueta,  Pontanua,  188 
sulphurihalterata,  Oscinis,  337 
sulphuripes,  Sphserophoria,  285 
Sumner,  P.  W.,  646 


sttperdliosa,  Agromyza,  342 

surdus,   Chrysops,   233 

suspectum,  Heloderma,  28 

Sutherland,  R.  S.,  693 

SuUiffe,  Mrs.  £.  C,  628,  646,  675,  693 

swainsoni,  Strombus,  6,  12,  14 

Swarth,  Harry  S.,  657 

sylvestris,  Culiseta,  215 

Symmerus  annulatus,   217 

Symphoromyia  atripes,  237 

inquisitor,  237 

kincaidi,  237 

latipalpis,  237 

pachyceras,  237 

plagens,  237 
Sympycnus  pugil,  262 
Syritta  pipiens,  288 
Syrphidae,   170,  273 
S]rrphus   abbreviatus,   282 

amjericanus,  282 

arcuatus,  282 

bimaculatus,  282 

contumax,  171 

diversipes,  282 

grossularix,  282 

intrudens,  283 

maculifrons,  283 

mentalis,  283 

opinator,  283 

pacificus,  283 

perplexus,  283 

protritus,  283 

ribesii,  284 

nificauda,  284 

sodalis,  284 

tonrus,  284 

tunbellatarum,  284 

▼elutinus,  284 
Systoechus  oreas,  247 
Tabanus  aegrotus,  233 

captonis,  233 

centron,  233 

epistatus,  233 

insuetus,  233 

intensiTUS,  233 

laticeps,  233 

leucophonis,  233 

lineola,  234 

opacus,  234 

osbumi,  234 

phaenops,  234 

procyon,   234 

punctifer,  234 

rhombicus,  234 

sequax,  234 

sonomensis,  234 

unctifer,  234 

zonalis,  234 
Tkbleman,  Fred  S.,  646 
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Tachina  mella,  302 

robusta*  302 

mstica,  302 
Tachinns  aptents,  162 
Tachjrpeza  innsta,  266 
Tachytrechus  olympue,  265 

sanus,  265 
tamiatus,  Coluber,  28 

Coluber  taeiiiatus,  35,  40,  45 

taniiatus.  Coluber,  36,  40,  45 
teniola,  Agromyza,  342 
Tkgelus  califomianus,  564,  566,  568 
Tanner,  V.  M.,  631,  646,  693 
Tantilla  eiscni,  52 

planiceps,  52 
Tanypus  dyari,  212 

fiarifrons,  212 

monilts,  212 
Tanytarsus  dissimilis,  211 

fatigans,  211 

obediens,  211 

politus,  211 
taphria,  Leda,  563 
tarsata,  Londuea,  324 
Utt,  Volucella,  287 
tanrina,  Lopidea,  125 
Taussig,  Rudolph  J.,  610,  656 
Taylor,  George  W.,  146,  464,  660 
Tebby,  WiU  S.,  693 
Tecate,  666 

telcscopium,  Telescopium,  9,  10,  14 
Tellina,  6,  8,  11,  15 
Tcknaphilus  tenebrosa,  221 
temporalis,  Eristalis,  288 
tenebrica,  Area,  10,  15 
tenebrosa,  Cuterebra,  298 

Telnviphilus,  221 
tenerrima,  Paphia,  563 
tentaculata,  Lispa,  315 
tenuipes,  Dolichopus,  265 
Tephritis  clathrata,  326 

despecta,  326 

finalis,  326 

murina,  326 

variabilis,   326 
Tephrodilamys  rufiventris,  318 
Terebra  bandongensis,  17 

bicincu,  6,  9,  12,  14,  16,  Z\ 

javana,  6,  9,  14,  16,  21 

jenkinsi,  17 
terminalis,  Palloptera,  324 
tcrrae-norae,  Phormia,  309 
Terron,  Carlos  CuesU,  665 
Tertiary  and  Quaternary  History  of  the 
Petaluma,   Point  Reyes  and  Santa 
Rosa  Quadrangles,  by  Dr.  Roy  £. 
Dickersos,  527-601 
tesseUaU,  Peleteria,  304 


tessellatus,  Cnemidophorus  tessellatut, 
28,  35,  40,  43,  51 

tessellatus,  Cnemidophorus,  28, 
35,  40.  43,  51 

stejnegeri,  Cnemidophorus,  51 
testaceipes,  Chrysopila,  236 
Tetanocera  vicina,  322 
Tetanops  aldrichi,  328 

apicalis,  328 

luridipennis,  329 
Tethina  coronata,  340 

panrula,  340 
Tetragoneura  pimpla,  218 

quintana,  218 
Tetraphleps  canadensis,   142 

furvus,  141 

latipennis,  140 

lepidus,    142 
textris,  Paphia,  8,  15 
Thais  papillus,  550 
thalassina,  Uta,  51,  57 
Thalotia  caffea,  564 
Thamnophis  ordinoides  couchii,  29,  38 

ordinoides  elegans,  29,  37 

ordinoides  hammondii,  52 

ordinoides  vagrans,  29,  37,  40, 
46,  52 

sirtalis  concinnus,  40,  45 

sirtalis  infernalis,  29 

sirtalis  parietalis,  40 
Thelaira  leucozona,  305 
Themira  latiursata,  330 
Theobaldia  annulata,  215 
Thereva  fucata,  242 

johnsoni,  242 

▼iaiis,  242 
thcrsites  imm.ersa,  Nassa,  7,  13 

leptospira,  Nassa,  7,  13 

Nassa,  6,  12 
Thompson,  B.  G.,  693 

J.   B.,  202 
tbompsoni,  Cyrtopogon,  2S2,  255 
tibialis,  Dilophus,  226 

Paragus,  277 
tigrinum,  Ambystoma,  40,  41 
tigris,  Crotalus,   29 
Tillinghast,  Donald  F.,  604 
Tipula  aequalis,  206 

albofascia,  206 

angustipennis,  206 

apemax,  207 

armata,  206 

californica,  206 

carinata,  207 

fallax,  207 

(Nesotipula)  pribilovia,  183 

optiva,  106 

pubera,  207 

retusa,  207 
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■trei»tocera,  207 

■alwrctica,  107 

tristit,  207 

vmcincta,  207 

nsiuta.  207 
Tivela  cnwMteUoidcs,  550 
ToIIitt*  quadrmttts,  113 
Tolmenw  cmllidus,  260 
tomentoMi,  ChrysopiU,  236 
TonicelU  lineaU,  403,  409,  410,  417,  433 
Toniatina  cerealis,  564 
fortaccnsia,  CroUlos,  398 
tomu,  Syrphtts,  284 
Tote,  Frank,  666,  678,  693 
Tozophora  maxima,  252 
Toy,  George  D.,  604 
Trachodes  ptinoide«,  166 
Trachydermon  dentiens,  403 
Trachykele  opulenta,  677 
trianffulifera,  Hyalomyodes,  300 
Trichocera  colei,  208 

trichoptera,   209 
trichodactyla,  Phorbia,  313 
Trichopepla  pleyto,  112 
trichoptera,  Trichocera,  209 
tricolor,  Callistoma,  564 

Criorhina,  293 

Sargus,  230 
tricolor,  Pipiza,  379 
Tricjrphona  ampla,  205 

aperu,  205 

constam,  205 

glacialis,  183 

8par8iptmctata,  205 
tridens,  Ceria,  294 
trifasciatus,  Cricotophns,  212 
trilineata.  Area,  550 

Senotainia,  301 
Trimorphodon  lyrophanes,  52,  70 
Triptotrichta  discolor,  236 

latita,  236 
triseriata,  Pseudacris,  40 
triste,  Zodion,  295 

Enlonchtis,  239 

Melanodexia,  305 

Tipula,  207 
trittia,  Anthocoris,  138 
Triton  pfeifferianum,  8,  14 
Tritontdea  ventricosa,   16 
Tritoxa  cuneaU,  328 

poUinosa,  328 
Trivia,  8 

tririrgata,  Lichanura,  52 
Trixia  gtUettei,   305 
Trixoicelis  frontalis,  340 
trochanterata,  Cnemodon,  373 
Trochus,  9 

Trochocyathtts  bumsi,   10,  12,  15 
Trophon,  550 


Tropidia  quadrau,  288 
Troaper,  Mrs.  T.  B.,  693 
tnmcatula,  Pelina,  334 
tnmcaticollis,  Carabns,  156 
Trtipheooenra  fratercvla,  271 
Trypetidse,  175 

tubercnlaU,  Ranella,  6,  7,  9,  12,  14 
tnberculosus,  Phyllodactylns,  50,  54 
tuberosa,  Astyris,  564 

exttberans,  Sarcophaga,  307 
tvnicaU,  Katherina,  403,  407,  455 
Turner,  Laura,  646 
tumeri,  Pecten,  550 
Turrill,  Charles  B.,  659 
Turria  carinata  woodwardi,  6,  8,  14 

coronifer,  8,  14,  16,  21 

deshayesi,  6,  8,  14 

flaridula,  8,  9 

gamonsi,  6,  8,  14 

marmorata,  9,  12,  14 
Twiggs,  John  W.,  656 
Udden,  Dr.  L.  S.,  646 
Uhl,  George,  660 
uUeri,  Coquillettia,  123 
Uma  notata,  51,  56 
nmbellatum,  Syrphus,  284 
nmbrarum,  Dictya,  322 
umbratica,  Exechia,  221 

Hebecnema,  315 
umbrinus,  Xylocoris,  137 
uncinata,  Acidia,  175 
unctifer,  Tabanus,  234 
unctus,  Phyllodactylus,  50,  55 
undatella,  Chione,  560,  563,  567 
Undescribed   Tipulidae    (Diptera)    from 
Western  North  America,  Part  Up 
by  Charles  P.  Alexander,  103,  107 
unicincta,  Tipula,  207 
unicolor,   Cardium,  12,   IS 
unicolor,  Cnemodon,  359 

Diplotoxa,  336 

Lasiophthicus  pyrastri,  281 
tmilineata,  Hammomyia,  313 
uniseta,  Spilogaster,  311 
uniTittata,  Calobata,  333 

Sapromyza,  323 
Urellia  pacifica,  327 
usiUta,  Tipula,  207 
Uu  graciosa,  28,  57,  58 

meamsi,  51 

microscutata,  51,  59 

nigricauda,  51,  58 

BolascensiB,  395 

omata,  28,  51 

repens,  51,  58 

stansburiana  elegant,  51,  59 

stansburiana  hesperia,  51 
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stansburiana  stansburiana,  28, 

33,  40 
thalassina,  51,  57 
tttahcnsis,  Charina  bottae,  40,  44 
Vaca,  Dr.  Manuel  C  de,  658 
▼agans,  Pelastoncums,  265 
vagrans,  Thamnophis  ordinoides,  29, 

37,  40,  46,  52 
▼alida,  Katrix,   52,  68 
yana,  VilU,  246 
Van  Antwerp*  WiUiam  C,  603,  609,  625, 

655,  674 
Tan  Coenen  Torchiana,  Hon.  H.  A.,  657 
Van  Denburgh,  John,  611,  656,  673,  693 
Preliminary  diagnoses  of  New 
Species  of  Reptiles  from  Is- 
lands   in   the   Gulf   of    Cali- 
fornia, Me^co.     (Joseph  R. 
Slevin,  collaborator),  96-98 
Preliminary  diagnoses  of  more 
New  Species  of  Reptiles  from 
Islands  in  the  Gulf  of  Cali- 
fornia,   Mexico.    (Joseph   R. 
Slevin,  collaborator),  395-398 
Report   of  the   Department   of 
Herpetology    for    the    year 

1921,  631-632 

Report  of  the  Department  of 
Herpetology     for    the     year 

1922,  679-680 

List  of  the  Amphibians  and 
Reptiles  of  Idaho,  with 
notes  on  the  Species  in  the 
collection  of  the  Academy. 
(Joseph  R  Slevin,  collabo- 
rator), 39-47 

A  list  of  the  Amphibians  and 
Reptiles  of  Nevada,  with 
notes  on  the  Species  in  the 
collection  of  the  Academy. 
(Joseph  R.  Slevin,  collabora- 
tor), 27-38 

A  list  of  the  Amphibians  and 
Reptiles  of  the  Peninsula  of 
Lower  California,  with  notes 
on  the  Species  in  the  collec- 
tion of  the  Academy.  (Jo- 
seph R  Slevin,  collaborator), 
47-72 
▼andenburgianus,  Sceloporus  graciosus, 
51 

Van  Duzee,  Edward  P.,  Characters  of 
eight  New  Species  of  North  Amer- 
ican Anthrocoridx  or  Flower-bugs, 
137-144 

Characters  of  some  New  Species 
of  North  American  Hemip- 
terous  Insects,  with  one  new 
genus,    111-134 


Orthoptera,  Neuroptera,  Hem- 
iptera  and  Lepidoptera  from 
the  Pribilof  Islands,  Alaska, 
193-195 

Our  North  American  Species 
of  Strongylocoris  (Hemip- 
tera).  135-136 

Report  of  the  Department  of 
Entomology     for     the     year 

1921,  629-631 

Report  of  the  Department  of 
Entomology     for     the     year 

1922,  676-632 

Report  of  the  Library  for  the 

year  1921,  632 
Report  of  the  Library  for  the 

year    1922.   682 
A   Study    of    North   American 
Grass-bugs     of     the     genus 
Irbisia,  145-152 
102,    103,    104,    107,    110,    188, 
202,  347,  605,  611,  647,  667, 
673,  688 
Van  Duzee,  Mrs.   Helen,  99,  100,  612 
Van  Duzee,  M.  C,  A  New  Species  of 
the     Dipterous     family     Dolichop- 
odidae    from    the    Pribilof    Islands, 
Alaska.    167-693 

147,   169,  202,  60S,  693 
•vanduzeeata,  Pero,  109 
vanduzeei,   Pipiza,  375 
Van  Dyke,  Edwin  C,  Coleoptera  from 
the   Pribilof   Islands,   Alaska,    156- 
166 

Van  Dyke,  E.  C,  146,  201,  605,  631,  647 
variabilis,  Bibio,  225 

ChaBtoneurophora,  271 

Dolichopus,  265 

Tephritis,  326 
variata,  Hylemyia,  312 
variccps,  Chloropisca,  337 
varicgata,  Agromyza  scutellata,  341 
variegatus,  Coleonyx,  28,  50 
vartpalpus,  Aedes,  216 
varipes,  Myiolepta,  280 

Parallelomma,   316 
varium,   Spogostylum,  244 
vau,  Pseudotephritis,  330 
Vaughan,  Dr.  T.   Wayland,  682 
vegetus,  Nothosympycnus,  262 
velata,  Placiphorella.  403,  409,  453 
velutiira,    Phora,  271 
velutinus,  Syrphus,  284 
venteris,    Cnemodon,   371 
ventralis,  Callisaurus  ventralis,  28,  31, 
51,   57 

myurus,  Callisaurus,  28,  32 

ventralis,  Callisaurus,  28,  31, 
51,  57 
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Tcntricosa,  Tritonidca,  16 
Venus  squamosa,  17 
venustus,    PachyncmAtus,   190 
Terbeeki,  Fusus,  16,  17 

Nassa,   18 
Vermetus  javana,  12,  15,  16,  21 
verntis,   Pachynematus,   19 
TcrsipcUis,   Chilosia,   279 
▼crtebralis,  Pituophis,  52,  67 
vcrtebrata,  Dioctria,  253 
Verticaria  ceralbensis,  396 

espiritensis,   Z^7 

franciscensis,   397 

hyperythra  beldingi,  52,  64 

hyperythra  hyperythra,  52,  63 

hyperythra  schmidti,  397 

picu,  98 
vialis,  Thercva,  242 
vibrans,   Seoptera,  330 
Ticarta,  Myopa,   297 

Sepsis,  331 
Vicarya  callosa,  8,  17,  21 
vicina,  Tetanocera,  322 
viduus,  Medeterus  262 
vigil,  Scellus,  263 
vigilis,  Xantusia,  28,  51 
Villa  altemata  244 

atrata,  244 

autumnalis,  245 

edititia,  245 

eumenes,  245 

fuliginosa,  245 

fulviana,   245 

inops,  245 

lateralis,   245 

macula,   245 

miscella,   245 

morio,  245 

sinuosa,  245 

Tana,  246 

willistoni,   246 
▼illosum,  PhoradendroiT,   122 
violacea  hecate,  Sepsis,  331 

Sepsis,  331 
viridis,  Chironomus,   211 

Sargus,   230 
viscicolus,  Neobonis,   121 
viteus,  Glycimeris,  9,  12,  15 
Tittatum,  Simuliimi,  228 
vittatus,  Dichrooscytus,  122 
vitiosa,  Dalmannia,  295 
yivax,  Laphria,  258 
vulgaris,  Exorista,  302 
vultur,  Laphria,  258 
Volucella  evccta,  287 

Uu,  287 


volucris,  Eupeodes,  281 

vomitaria,  Calliphora,   172 

Van  Heum,  W.  C,  693 

von  Geldem,  Dr.  Charles  K,  118 

voyi,    Spisula,    550 

Walter,  Frank.  694 

Walther,  Eric,  628,  647,  675,  694 

washingtonalis,  Phlyct«nia,  194 

Waterhouse,  Mrs.  Amelia  A.,  656 

Wayson,  Dr.  U.  E.,  693,   694 

webbii,  Gerrhonotus  scincicauda,  51 

Webster,  D.  L.,  606 

J.   N.,  661 
Weinberger,  Mrs.  H.  M.,  693,  694 
Weimanir,   Louis,  604 
Weinstock,  Col  Harris  656 
Werner.  F.,  694 
West,  T.  C,  694 
Westfall,  Vinoy.  604 
Weymouth.  Dr.   F.  W.,  657 
Whitney,  A.  O.,  155.  169 
Wicks,  Ethel,  647 
Wilkens,  Mrs.  Johanna,  628 
Willard,  Charles  W.,  656 
Williams,  John  E.,  604 
willistoni,  Asilus,  260 
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NOTES  ON  A  FAUNA  OF  THE  VIGO  GROUP  AND  ITS 
BEARING  ON  THE  EVOLUTION  OF  MARINE 

MOLLUSCAN  FAUNAS 

BY 
ROY  E.    DICKERSON 

Honorary  Curator,  Department  of  Invertebrate  Paleontology 

The  rate  of  evolution  of  a  marine  invertebrate  fauna  in  the 
tropics  when  compared  with  that  of  faunas  of  the  temperate 
zones  brings  out  some  interesting  results.  During  the  past 
year,  1919-1920,  the  writer  has  had  the  opportunity  and  rare 
good  fortune  to  collect  some  excellently  preserved  fossils  from 
the  Vigo  group  of  the  Philippine  Islands  incidental  to  some 
economic  investigations  in  which  he  was  engaged.  After  sev- 
eral years  spent  in  study  of  the  Tertiary  faunal  problems  of  the 
Pacific  Coast  of  North  America,  the  writer  naturally  had 
acquired  to  a  certain  extent  a  point  of  view  of  the  worker  in 
temperate  climes.  However,  many  interesting  problems  in  the 
Eocene  of  California,  Oregon,  and  Washington  suggested  that 
Eocene  marine  molluscan  faunas  did  not  evolve  as  rapidly  as 
those  of  the  Miocene  and  Pliocene  and  that  the  same  "yardstick" 
in  the  Tertiary  geological  time  scale  could  not  be  applied.  Many 
problems  of  the  Eocene  are  directly  connected  with  the  rate  of 
evolution  of  a  tropical  fauna,  and,  as  the  Eocene  faunas  of 
California,  Oregon,  and  Washington  are  essentially  tropical  or 
sub-tropical,  the  writer  was  glad  to  devote  spare  time  to  the 
study  of  a  tropical  fauna. 

July  6.  1021 
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Does  the  Lycll  percentage  system  apply  to  tropical  inverte- 
brate faunas?  In  answering  this  question  one  must  bear  in 
mind  that  this  scale  is  really  an  expression  of  the  time  rate  of 
evolution  of  Tertiary  molluscan  faunas  based  upon  the  study 
of  the  Tertiary  of  Europe.  Briefly,  this  scale,  as  now  generally 
applied,  is :  Eocene,  0% ;  Oligocene,  3% ;  Miocene,  25% ;  Plio- 
cene, 60% ;  and  Pleistocene,  90%.  Practically  all  the  Eocene 
molluscan  genera  exist  today  in  the  Recent  faunas  of  the  tropi- 
cal and  temperate  zones.  Great  was  our  surprise  to  find  that  our 
collections  from  the  upper  Vigo  shales  and  the  Canguinsa  for- 
mation, regarded  by  Pratt*  and  Smith  as  being  of  Lower  Mio- 
cene and  Oligocene  age,  yielded  a  molluscan  fauna  containing 
75%  Recent  species.  The  results  of  these  preliminary  studies 
indicate,  that  a  negative  answer  must  be  given  to  the  rhetorical 
question  asked  above.  An  essential  modification  of  the  Lyell 
percentage  scale  seems  necessary  to  the  writer  for  the  proper 
interpretation  of  the  Tertiary  faunas  of  the  tropics.  If  this 
hypothesis  be  true,  then  evidently  marine  molluscan  faunal 
changes  take  place  with  far  less  rapidity  in  the  tropics  than  in 
the  temperate  zones.  Now  this  conclusion  is  apparently  in 
direct  contradiction  to  the  fact  that  the  recent  molluscan  fauna 
of  the  Philippines  is  specifically  far  more  numerous  than  a 
recent  fauna  from  a  temperate  region.  Hidalgo*  reports  4300 
to  4500  terrestrial,  fluvial,^  and  marine  testaceous  mollusca,  and, 
of  these,  fully  two-thirds  are  marine.  This  anomaly  will  be 
considered  after  the  presentation  of  the  data. 

Professor  K.  Martin*  in  "Tertiarschichten  auf  Java"  recog- 
nized in  a  general  way  that  the  percentage  system  of  Deshayes 
(and  Lyell)  did  not  strictly  apply  in  Java  and  that  climatic 
variation  was  a  prime  cause  of  this  difference. 


Brief  Statement  of  Geological  History 

The  fauna  upon  which  this  paper  is  based  was  collected  from 
the  southern  half  of  the  Bondoc  Peninsula  from  strata  referred 

^  Pratt,  W.  E.,  and  Smith,  W.  D..  "The  Geologr  and  Petroleum  Reaonrces  of  the 
Southern  Part  of  Bondoc  Peninsula,"  Tayabas  Province,  P.  I.,  Phil.  Jour.  Set., 
Vol.  VIII,  1913,  Sec.  A,  No.  5.  p.  312. 

'  Hidalgo,  J.  G.,  Catalogo  de  los  Moluacoa  Testaceous  de  las  Islas  Filipinas,  Jolo  y 
Marianas,  p.  389.  Madrid,  1904-1905. 

'  Martin,  K.,  Die  Tertiarschichten  auf  Java,  p.  22-24,  Die  Lagerunaa  Tethaeltnisae, 
Laidea.  ItSO. 
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by  Pratt  and  Smith  to  the  Canguinsa  formation  and  Vigo 
group.  In  order  that  the  reader  may  appreciate  the  significance 
of  this  assemblage  of  moUusca,  a  brief  restime  of  the  geologic 
history  of  this  region  is  necessary.  The  southern  half  of  the 
Bondoc  Peninsula  consists  almost  entirely  of  marine  sedi- 
mentary rocks  which  have  been  highly  folded  and  faulted.  The 
oldest  rocks  here  recognized  consist  of  shales  and  sandstones 
3000  to  4000  feet  in  thickness,  the  Vigo  group  and  its  upper- 
most member,  the  Canguinsa  formation.  The  strata  as  ex- 
posed in  the  vicinity  of  the  Vigo  River  are  steeply  dipping, 
black,  organic  shales,  subordinate  sandstones,  and  minor  lig- 
nitic  strata  which  are  unconformably  overlain  by  the  Malum- 
bang  formation.* 

The  Malumbang  formation,  consisting  of  coralline  limestone 
and  associated  marls,  varies  in  thickness  from  small  residuals 
to  1000  feet.  From  what  is  known  of  the  rate  of  growth  of 
reef  corals  this  formation  must  represent  a  long  time  interval. 
In  a  few  places  in  the  Bondoc  Peninsula — notably  in  the  vicin- 
ity of  San  Andreas — ^marine  terraces  truncate  the  Malumbang 
strata.  These  terraces  are  in  places  thickly  mantled  with  coral- 
line limestone  of  Pleistocene  age.  Some  of  the  limestone  four 
miles  east  of  Mulanay  at  an  elevation  of  500  feet  may  represent 
high  Pleistocene  terraces,  as  terraces  at  this  height  occur  in 
Leyte  and  at  much  greater  elevations  in  Cebu  where  the  same 
geological  horizons  are  also  found. 

These  horizons  exhibit  in  northwest  Leyte  the  same  essential 
conditions  and  are  beautifully  exemplified  in  the  vicinity  of 
Toledo,  Cebu,  as  well.  The  Vigo  group  in  all  probability 
occurs  in  the  region  north  of  Fort  Pickett  in  Mindanao  so  that 
we  are  not  dealing  with  local  conditions  but  with  general  ones 
which  existed  over  the  site  of  these  islands.  The  conditions  of 
deposition  during  Malumbang  and  Pleistocene  time  resemble 
those  existing  today  in  the  vicinity  of  the  Bondoc  Peninsula 
and  essentially  the  same  mollusca  occur  in  the  coral  reef  facies 
of  all  three.  The  deposition  during  Vigo  time  was  in  marked 
contrast  with  these  later  times  in  that  the  contributing  land 
masses  consisted  largely  of  diorites,  schists,  and  serpentines  or 

*NoTB. — ^The  writer's  rkw  conceminff  the  stratirraphy  of  this  region  differs  in  this 
reiard  from  that  of  Pratt  and  Smith,  but  a  full  discussion  of  this  important  point 
taa  not  be  made  here. 
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peridotites  from  which  they  were  probably  derived.  At  times 
the  material  contained  in  the  Vigo  sandstones  is  very  coarse, 
and  conglomerates  occur  locally  in  the  Bondoc  Peninsula  and 
on  a  great  scale  in  northwest  Leyte,  east  of  the  barrio  of  Taba- 
bunga,  where  they  in  part  resemble  characteristic  desert  con- 
glomerates closely.  Such  materials  could  not  have  been  trans- 
ported great  distances  and  it  is  probable  that  a  land  mass  or 
masses  lay  to  the  east  of  the  site  of  the  Bondoc  Peninsula  and 
northwestern  Leyte.  In  other  words  the  sediments  of  the  Vigo 
group  were  deposited  in  the  moderately  deep  waters  of  an 
inland  sea  with  high  mountainous  islands  to  the  east.  The 
total  time  represented  since  the  beginning  of  the  Vigo  is  evi- 
dently long,  and,  on  these  grounds  as  well  as  faunal,  the  Vigo 
group  appears  to  be  as  old  as  the  Miocene,  and  the  Malumbang 
probably  represents  at  least  a  portion  of  the  Pliocene.  The 
time  represented  by  the  unconformity  between  these  horizons 
was  sufficiently  long  to  reduce  many  of  the  mountains  formed 
at  the  close  of  Vigo  time  to  nearly  base  level  before  the  region 
was  again  gradually  lowered  to  receive  its  great  load  of  Malum- 
bang coralline  limestone  and  associated  marls  in  the  clear, 
warm,  shallow  waters  of  a  tropical  Pliocene  sea.  Likewise  the 
orogenic  movements  which  ended  Malumbang  time  and  the 
erosion  interval  which  preceded  the  formation  of  Pleistocene 
terraces  were  not  brief.  The  age  of  the  Vigo  group  will  be 
discussed  at  length  after  its  fauna  is  considered. 


Fauna 

The  fauna  upon  which  this  paper  is  based  was  obtained  from 
the  Bahay  River  vicinity  (2X,  3X,  4X,  5X)  ;  the  canyon  of 
Dumalog  Creek  (9X) ;  and  from  Sapa  Tubigbinukot,  the 
northern  extension  of  the  Amoguis  (Amougis),  Agipot,  Pag- 
sanhan*  River  (IIX),  from  strata  which  are  all  unmistakably 
members  of  the  Vigo  group  and  unconformably  below  the 
Malumbang  formation. 

The  following  notes  upon  the  collection  localities  and  their 
fossils  are  given  in  detail  as  there  are  but  few  places  in  these 
beautiful  islands  where  good  collections  are  obtained  from 

*  Different  local  names  for  lame  ttream. 
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localities  with  satisfactory  stratigraphy.  "Lxxrality  2  X,  Philip- 
pine Islands,  Luzon,  Tayabas  Province,  Bondoc  Peninsula, 
west  shore  of  Ragay  Gulf,  600  meters  up  stream  from  Bureau 
of  Lands  Benchmark  No.  1  (Bahay  Oil  Co.,  Well  No.  1), 
on  N.  E.  bank  of  Bahay  River  in  a  50-foot  cliff  of  yellow 
sandstone  and  bluish  clayey  sandstone  disturbed  by  minor  fault- 
ing.   Coll.  Roy  E.  Dickerson." 

The  Malumbang  limestone  is  found  in  the  hill  100  yards  to 
the  northeast,  and  from  the  general  relations  in  the  field  it  is 
clearly  unconformable  upon  the  underlying  Canguinsa  forma- 
tion.   The  following  fauna  was  obtained  from  this  locality : 


Locality  2z 
Action. 

Architectonica  pictum  (Philippi);  living. 

Bullaria. 

Cancellaria  crenifera  Sowerby ;  living. 

Cerithium  herklotsi  K.  Martin. 

Cerithitim  jenkinsi  K.  Martin. 

Cerithium  monoliferum  Kiener ;  living. 

Conus  omatissimus  K.  Martin. 

Conus,  new  species  ?  ? 

Conus  lividus  Hwass;  living. 

Conus,  sp. 

Cyclonassa. 

Drillia. 

Haminea. 

Mitra  javana  K.  Martin. 

Mitra  of.  jenkinsi  K.  Martin. 

Mitra  junghuhni  K.  Martin. 

Nyctilochus. 

Mangilia. 

Nassa  crenulata ;  living. 

Nassa  dispar  Adams ;  living. 

Nassa  gemmulata  (Lamarck)  ;  living. 

Nassa  globosa  minor ;  living. 

Nassa  immersa  Carpenter;  living. 

Nassa  quadrasi  Hidalgo;  living. 
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Nassa  thersites,  variety ;  living. 

Natica  albumen  Lamarck;  living. 

Natica. 

Natica  spadicea  Reeve ;  living. 

Natica  mamilla  Lamarck ;  living. 

Nerita  funiculata  Reeve;  living. 

Olivella. 

Ranella  subgranulosa  Beck ;  living. 

Ranella. 

Ranella  tuberculata  Broderip ;  living. 

Strombus  canarium  Linnaeus ;  living. 

Strombus  swainsoni  Reeve;  living. 

Turris  (Surcula)  flavidus  Lamarck;  living. 

Turris  garnonsi  Reeve ;  living. 

Turris  deshayesi  (Doumet)  ;  living. 

Turris  carinata  woodwardi  K.  Martin;  living. 

Terebra. 

Terebra  bicincta  K.  Martin. 

Terebra  javana  K.  Martin. 

Area  cornea  Reeve ;  living. 

Cardium. 

Corbula  socialis  K.  Martin. 

Corbula. 

Chione  chlorotica. 

Ostrea. 

Pleuronectia  pleuronecta  Linnaeus;  living. 

Placuna  placenta;  living. 

Psammobia  cf.  lessoni  Blainville. 

Pinna. 

Solen. 

Tellina. 

Dentalium. 

Coral. 

Coral. 

Echinoid. 

The  predominance  of  littoral  species  and  the  character  of  the 
strata  indicate  that  these  forms  lived  in  the  shallow  inshore 
waters  of  an  inland  sea. 
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"Lx)cality  3x,  Philippine  Islands,  Luzon,  Tayabas  Province, 
Bondoc  Peninsula,  west  shore  of  Ragay  Gulf,  Bahay  River,  up 
stream  800  meters  from  Bureau  of  Lands  Benchmark  No.  1 
(Bahay  Oil  Co.,  Well  No.  1),  on  southwest  bank  of  stream  in 
a  stiff,  dark  gray  shale.  8/25/19.  Colls.  Roy  E.  Dickerson 
and  Mark  Fuken.    The  following  species  were  collected  here : 

Locality  3z 
Actaeon,  species. 

Architectonica  picttmi  (Philippi)  ;  living. 

Cancellaria  elegans  Sowerby;  living. 

Cerithium  herklotsi  K.  Martin. 

Cerithium  monoliferum  Kiener ;  living. 

Cerithium  jenkinsi  K.  Martin. 

Cerithidea  (Pyrazus)  cf.  sulcatus  Brugiere;  living. 

Columbella  bandongensis  K.  Martin. 

Cypraea  cf .  tigris  Linnaeus ;  living. 

Conus,  new  species  ? 

Conus,  species. 

Conus  ornatissimus  K.  Martin. 

Distortio  clathrata  Lamarck ;  living. 

Melania  asperata ;  living. 

Nassa  thersites  leptospira  (Brugiere)  ;  living. 

Nassa  thersites  immersa  Carpenter ;  living. 

Nassa  quadrasi  Hidalgo ;  living. 

Nassa  globosa  minor  Quoy ;  living. 

Nassa  crenulata  (Brugiere)  ;  living. 

Nassa  canaliculata  Lamarack ;  living. 

Nassa  dispar  Adams ;  living. 

Natica  mamilla  Lamarck ;  living. 

Natica  lacemula  d'Orbigny ;  living. 

Melania  cf .  asperata  inquinata  Quadras ;  living. 

Mitra  junghuhni  K.  Martin. 

Mitra  javana  K.  Martin. 

Murex  endivia  Lamarck;  living. 

Olivella. 

Phos. 

Ranella  tuberculata  Broderip;  living. 

Rostellaria  ficus ;  living. 
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Rostellaria  crispata;  living. 

Strombus  canarium ;  living. 

Strombus,  species  a. 

Strombus,  species  b. 

Telescopium  telescopium  Linnaeus ;  living. 

Terebra. 

Triton  pf eifferianum  Reeve ;  living. 

Trivia. 

Turris  gamonsi  Reeve ;  living. 

Turris  flavidula  (Lamarck)  ;  living. 

Turris  deshayesi  Doumet ;  living. 

Turris  carinata  woodwardi  K.  Martin. 

Turris  coronifer  K.  Martin. 

Vicarya  callosa  (?)  Jenkins. 

Area  ferruginea  Reeve;  living. 

Area  granosa  Linnaeus ;  living. 

Area  cornea  Reeve ;  living. 

Barbatia  fusca  (Brugiere)  ;  living. 

Chione  chlorotica  Philippi ;  living. 

Corbula  socialis  K.  Martin. 

Corbula. 

Dosinia  cf .  lenticularis ;  living. 

Placuna  placenta ;  living. 

Psammobia,  species ;  living. 

Paphia  textrix  Deshayes ;  living. 

Ostrea. 

Spisula,  species. 

Tellina,  species. 

Coral. 

Coral. 

This  fauna  flourished  in  slightly  deeper  water,  or  at  least 
quieter  water,  as  one  specimen  of  the  fragile  Placuna  placenta 
with  both  valves  splendidly  preserved  shows  that  the  specimen 
was  not  within  strong  wave  action.  The  preservation  of  the 
other  species  is  remarkably  fine.  The  strata  at  this  locality  are 
nearly  vertical,  a  good  dip  and  strike  being  obtainable  in  the 
middle  of  the  stream. 

The  following  species  were  obtained  from  "Locality  4x, 
Philippine  Islands,  Luzon,  Tayabas  Province,  Bondoc  Penin- 
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sula,  west  side  of  Ragay  Gulf,  Bahay  River,  320  meters  east 
of  mouth  of  Apad  Credc,  in  road  cut  60  feet  above  the  river 
in  yellow  sandstone  about  50  feet  stratigraphically  above  the 
brackish-water  fauna  in  the  lignitic  strata  of  Locality  5.  Colls. 
Roy  E.  Dickerson  and  Mark  Fuken." 

Locality  4z 

Architectonica  pictum  Philippi ;  living. 

Conus  omatissimus  K.  Martin. 

Cypraea. 

Columbella  bandongensis  K.  Martin. 

Cerithidea  cf.  omata  Hinds ;  living. 

Cerithium  bandongensis  K.  Martin. 

Delphinula  ?  ? 

Delphinula. 

Ebuma  ambulacrum  Sowerby ;  living. 

Marginella. 

Mitra  bucciniformis  K.  Martin. 

Mitra  junghuhni  K.  Martin. 

Mitra  javana  K.  Martin. 

Melania  asperata. 

Nassa  costellifera  A.  Adams;  living. 

Nassa  crenulata  (Brugiere)  ;  living. 

Operculum  of  Natica  spadicea ;  living. 

Phos  roseatus  Hinds ;  living. 

Ranella  tuberculata  Broderip;  living. 

Rostellaria  fusus  Linnaeus;  living. 

Rostellaria  crispata  Kiener ;  living. 

Strombus,  species  a. 

Turris  marmorata ;  living. 

Turris  flavidula  Lamarck ;  living. 

Thais  (or  Ricinula)  spectrum;  living. 

Terebra  javana  K.  Martin. 

Terebra  bicincta  K.  Martin. 

Trochus,  species. 

Area  ferruginea  Reeve ;  living. 

Corbula  socialis  K.  Martin. 

Chione  chlorotica  Philippi ;  living. 

Glycimeris  viteus  Lamarck ;  living. 
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Pccten  cf .  pseudolima  Sowerby ;  living. 

Pecten  cf .  cristularis  Adams  &  Reeve ;  living. 

Pecten  cf .  radula  Linnaeus ;  living. 

Pecten  (Pleuronectia)  pleuronecta  Linnaeus;  living. 

Placuna  placenta  Lamarck ;  living. 

Solecurtus  quoyi ;  living. 

Spondylus,  species. 

Trochocyathus  bumsi  J.  Haime  (Cyclolites). 

"Locality  5x,  Philippine  Islands,  Luzon,  Tayabas  Province, 
Bondoc  Peninsula,  west  side  of  Ragay  Gulf,  Bahay  River ;  300 
meters  east  of  the  mouth  of  Apad  Creek  in  lignitic  gray  sand- 
stone which  was  deposited  in  brackish  water.  Coll.  Roy  E. 
Dickerson"  yielded  the  species  listed  below : 

Cassidaria. 

Conus  loroisii  Kiener;  living. 

Cerithium  jenkinsi  K.  Martin. 

Strombus  ? 

Telescopium  telescopium  Linnaeus ;  living. 

Vicarya  callosa  Jenkins. 

Area  tenebrica  Reeve ;  living. 

Chione  ? 

Ostrea,  species. 

Amber  and  petrified  wood. 

This  fauna  was  made  up  largely  of  Cerithium  jenkinsi  K. 
Martin,  Vicarya  callosa  Jenkins  and  Ostrea,  species.  The  other 
forms  are  represented  by  only  one  or  two  specimens  which 
were  probably  carried  across  the  sand  bar  by  small  crabs  which 
lived  on  the  sands  of  the  Vigo  sea.  The  abundance  of  carbona- 
ceous material  and  the  occurrence  of  amber  and  petrified  wood 
also  indicate  that  conditions  of  deposition  here  differed  from 
those  of  the  previously  described  localities. 

"Locality  9x,  Philippine  Islands,  Luzon,  Tayabas  Province, 
Bondoc  Peninsula,  on  Dumalog  Creek,  about  five  miles  north- 
west of  San  Narciso,  three-quarters  of  a  mile  down  stream 
from  the  Mulanay-San  Narciso  Trail  in  uppermost  Vigo,  just 
conformably    below    Canguinsa    sandstone    in    black    shale. 
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10/17/19.     Colls.  Roy  E.  Dickerson  and  Mark  Fuken."    The 
list  of  species  is  given  below : 

Locality  9z 

Conus  striatcUus  Jenkins. 

Conus  hardi  K.  Martin. 

Nassa  crenulata  (Brugiere)  ;  living. 

Strombus  fusus  K.  Martin  (probably  Clavella). 

Area  cf .  coelata  Reeve ;  living. 

Area  ferruginea  Reeve;  living. 

dementia  hyalina  Reeve=C.  papyracea;  living. 

Dosinia  cretacea  Philippi ;  living. 

Tellina. 

This  fauna  though  meager  is  not  distinct  in  any  way  from 
faunas  listed  above.  As  Pratt*  and  Smith  point  out  there  is 
no  evidence  of  any  notable  stratigraphic  break  here,  and  the 
stream  in  its  meanderings  so  exposes  the  strata  that  exact  ob- 
servations are  possible.  Their  tentative  evidence  of  an  uncon- 
formity between  the  Canguinsa  and  Vigo  in  Cambagaco  ridge 
near  the  Vigo  River  is  interpreted  by  the  writer  as  a  result  of 
faulting. 

"Locality  llx,  Philippine  Islands,  Luzon,  Tayabas  Province, 
Bondoc  Peninsula,  on  west  bank  of  Sapa  Yaknas,  in  soft  yellow 
sandstone  of  Canguinsa  age.  10/31/19.  Coll.  Roy  E.  Dicker- 
son."  The  strata  at  this  point  dip  west  about  2&  while  the 
overlying  Malumbang  a  few  hundred  feet  west  has  a  gentle 
dip  of  2*"  to  3°,  and  at  other  places  in  this  vicinity  a  notable 
unconformity  separates  these  two  formations.  The  fauna 
listed  below  is  especially  noteworthy  as  being  composed  of 
85  to  90%  living  species.  Here  again,  the  stratigraphy  is  very 
satisfactory. 

Locality  llx 

Architectonica  pictum  (Philippi)  ;  living. 
Cancellaria  elegans  Sowerby ;  living. 
Cyproea,  species. 

*  Pratt,  W.  E.,  and  Smith,  W.  D.,  Phil.  Jour.  Sci.,  Vol.  VIII,  1913,  Sec.  A,  No.  S. 
page  317. 
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Cerithidea  near  dohrni  but  detail  differs. 

Ficus  reticulata  (Lamarck)  ;  living. 

Harpa  articularis  Lamarck ;  living. 

Nassa  thersites  (Brugiere)  ;  living. 

Nassa  crenulata  (Brugiere)  ;  living. 

Nassa  reussi  K.  Martin  ?  ? ;  may  be  N.  costellif era  Adams. 

Natica  spadicea  Reeve ;  living. 

Natica  cumingsiana  Recluz ;  living. 

Randella  tuberculata  Broderip;  living. 

Strombus  swainsoni  Reeve ;  living. 

Terebra  bicincta  K.  Martin. 

Turris  marmorata  (Lamarck)  ;  living. 

Pelecypoda 

Cardita  antiquata  Linnaeus ;  living. 

Cardium  attenuatum  Sowerby ;  living. 

Cardium  unicolor  Sowerby;  living. 

Qementia  hyalina  Philippi  =  C.papyracea ;  living. 

Glycimeris  viteus  (Lamarck)  ;  living. 

Glycimeris  angulatus  (Lamarck)  ;  living. 

Ostrea. 

Pecten  pseudolima  Sowerby ;  living. 

Spisula,  species. 

Vermetus  javanus  K.  Martin  ???. 

Anthozoa 

Trochocyathus  bumsi  J.  Haime  ?  ? 

For  comparison  and  summary  purposes  the  fossils  from 
these  various  localities  have  been  combined  in  one  list. 


dickbrson— fauna  of  the  vigo  group 
Paxtul  list  of  Spbcies  fboh  Vigo  Gkouf 


2X    3X    4X    SX    9X  Hx  ing 


Aichitectonica  pictum  Philippi. . 

ActEcon,  species 

Bullaria 

Caacellaria  crenif  era  Sowerby .  .  . 

■  elegans  Sowerby 

Cassidaria 

Cerithiiun  jenkinsi  K.  Martin. . . 

"        monDliferum  Kiener. . 

■  herklotsi  K.  Manin. . 
'         bandongensis  K.  Martin , . 

Cerithidea  (Pyrazus)  cf.  Eulcatus  Brugtete 
"        cf,  omata  Hinds. . .  . 

■  near  dohmi  ??? 

.  Comos  oniatissimuG  K.  Martin. . 

"     new  species  7? 

'      bvidus  Hwass 

■     loToisii  Kiener 

"      hardi  K.  Martin 

*      striatellus  Jenkins 

Columbella  bandongenus  K.  Martin. . 

Cyclonassa. 

C^prza  cf.  ti^ris  Liimxus.. . 


Distortio  clathrata  Lamarck 

Ebuma  ambulacrum  Sowerby .  . 

Ficus  reticulata  (Lamarck) 

Haminea 

Harpa  artieularis  Lamarck 

Mitra  javana  K.  Martin 

"      cf.  ienkinri  K.  Martin  .  ,  , 

"      junghtihni  K.  Martin.  .  .  . 

"      bucciniformis  K.  Martin,, 

Mangilia 

Murex  endivia  Lamarck 

Marginella 

Melania  asperata 

Nassa  crenulata 

"       dJEpar  Adams 

■  gemmulata  (Lamarck) .  .  . 
'       globosa  minor 

■  thersites  immersa  Carpenter .  . 

■  thereites  leptospira  (Brugiere). . 

'       quadrasi  Hidalgo 

"       canaliculata  Lamarck .... 

■  costeUifera  A.  Adams.  .  .  . 

■  reussi  K.  Martin  {may  ■ 

tellifera) 
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Pastul  Lot  or  Srscns — Continued. 


Natica  annimeD  Lamarck 

? 

•  BpadiccA  Reeve 

*  muniUa  Lamarck 

■  laccmula  d'Orbigny 

■  cummingsiana  Recliu 

Nerita  funiculata  Reeve 

Olivella 

Phos 

Ranella 

Ranella  subgranulosa  Beck 

■  tuberculata  Btoderip 

Rostellaru  finis 

"         crisiMita  Kiener 

Strombus  canarium  Linnsus 

'       species  a 

■  swainsoni  Reeve 

■  ? 

Turns  (Surcula)  flavidus  Lamarck 

*  garnonsi  Reeve 

*  deshayesi  (Douraet) _. . . 

*  carinata  woodward!  K.  Martin.. 

■  coronifera  (If.  Martin) 

■  marmora  (Lamartk) 

Thais  for  Ricinula)  Sfiectnun 

Terri>ra  bieinc-ta  K.  Martin 

'       javena  K.  Martin 


Triton  pfeifferianura  Reeve 

"nxtchus 

Tdesoopium  tclescopiun)  Linnms. . 
Vicflrya  caUosa  Jenkins 
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Paxtial  Lin  of  Specibs  reou  thb  Vigo  Gxoup. 


Pblecvpoda 

2X 

3X 

4X 

sx 

5X 

liX 

Uv- 

Area  cornea  Reeve 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

"       attenuatum  Sowerby 

"       imicolor  Sowerby 

Cardita  anticiuata  Lfinnzus 

+ 
+ 
+ 
+ 

+ 
+ 

aementia  hyalina  Philippi— C.  papyracea 

Dosinja  ct.  lenticularis 

'      cretacea  Philippi 

Glyrimeris  viteus  (Lamarck) 

+ 
+ 
+ 
+ 

+ 

Peclen  (Pletironectia)  pleuronecta 

■  cf.  radula  Liimaus 

■  cf .  pseudoUnia  Sowerby 

*       pseudolima  Sowerby 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

Psammobia  cf ■  lessoni  Blainville 

+ 

+ 

Vermetus  javanus  ?  K.  Martin 

Anthozoa 
Trochocyathus  bumsi  J.  Haime 

Age  of  the  Vigo  Group 

In  the  foregoing  list  there  are  87  forms  which  are  specifically 
determined,  and,  of  these,  66  are  living  species  (75  per  cent.) 
an  astonishing  number  when  the  geologic  history  of  the  region 
yielding  these  forms  is  considered.     In  addition,  the  extinct 


16  CAUFORNIA  ACADEMY  OF  SCIENCES  rPioc.4THS». 

forms  are  practically  all  ccnnmon  to  the  Upper  Miocene  of 
Java  according  to  K.  Martin*. 

Cerithium  jenkinsi  is  from  Martin's  locality  Z;  Cerithium 
hcrklotsi  and  Cerithium  bandongensis  from  his  locality  O; 
Conus  hardi  and  Conus  striatellus,  locality  O ;  Columbella  ban- 
dongensis,  locality  O ;  Mitra  junghuhni  and  M .  javana,  locality 
O;  M.  jenkinsi,  locality  K;  M.  bucciniformis,  locality  R; 
Turris  coronifer,  locality  O;  Terebra  javana  and  T.  bicincta, 
locality  K ;  Vicarya  callosa,  localities  O  and  P ;  Vermetus  Java- 
nf*j^  localities  I  and  P.  According  to  Martin,  most  of  these 
forms  are  characteristic  of  the  Upper  Miocene  of  Java. 

In  a  very  excellent  paper  entitled  "Concerning  Tertiary  Fos- 
sils in  the  Philippines"  by  Prof.  Karl  Martin,  there  is  listed  a 
series  of  faunas  from  the  Cagayan  Valley  of  northern  Luzon 
which  apparently  belong  to  this  same  horizon.  Concerning 
this  series  he  gives  the  following  discussion : 

"Now,  in  reviewing  Semper's  collection,  I  was  at  once  struck 
with  Vicarya  callosa  Jenk.,  which  is  known  from  Java  and  is 
described  in  detail  below ;  and  this  induced  me  to  make  a  closer 
comparison  between  the  fossils  of  the  Philippines  and  those  of 
the  Indian  Archipelago,  whereby  it  at  once  became  apparent 
that  a  whole  series  of  species,  especially  of  the  Javanese  Ter- 
tiary, is  common  to  both  regions.  Thus  far,  indeed,  I  have 
been  unable  to  make  a  complete  study  of  Semper's  collection, 
and  for  the  time  being  it  has  little  further  interest,  because 
statements  as  to  stratigraphical  position  are  entirely  lacking 
and  the  equivalent  deposits  of  neighboring  regions  are  still 
very  insufficiently  known.  After  completion  of  my  monograph 
on  the  fossils  of  Java,  however,  I  hope  to  undertake  a  more 
thorough  study  of  the  Philippine  fossils,  and  to  supplement  this 
preliminary  communication." 

Martin  lists  the  following  from  Luzon : 

L  Minanga ;  right  bank  of  the  Catalangan. 

Fusus  verbeeki  Mart M  ;P. 

Tritonidea  ventriosa  Mart M. 

Murex  brevispina  Lam M.  (  ?)  ;P  ;L. 

*  Martin,  K.,  TertUrschichten  auf  Javm,  p.  44-51,  Leiden,  1880. 
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Murex  pinnatus  Wood M  ;L. 

Ranella  raninoides  Mart M. 

Rostellaria  javana  Mart M. 

Natica  mamilla  Lam M  ;L, 

Cardita  decipiens  Mart P. 

Venus  squamosa  Lam P  ;L. 

2.  Minanga ;  right  bank  of  the  Ilaroen. 

Terebra  jenkinsi  Mart M. 

Terebra  bandongensis  Mart M. 

Fusus  verbeeki  Mart M  ;P. 

Murex  grooti  Jenk M. 

Ranella  gyrina  Linn L. 

Rostellaria  javana  Mart M. 

Vicarya  callosa  Jenk M. 

Cardita  decipiens  Mart P. 

3.  Right  bank  of  the  Ilaroen,  4  miles  above  Minanga. 

Fusus  verbeeki  Mart M  ;P. 

Murex  brevispina  Lam M.(  ?)  ;P;L. 

Ranella  raninoides  Mart M. 

Rostellaria  javana  Mart M. 

Natica  mamilla  Lam M  ;L. 

4.  Left  bank  of  the  Ilaroen,  1^4  miles  above  Goroen. 

Murex  djarianensis  Mart M. 

Murex  brevispina  Lam M.(  ?)  :P;L. 

Murex  microphyllus  Lam M  ;L. 

Murex  grooti  Jenk M. 

Ranella  spinosa  Lam M  ;L. 

Potamides  jenkinsi  Mart P. 

Natica  mamilla  Lam M  ;L. 

Cardita  decipiens  Mart P. 

5.  Left  bank  of  the  Ilaroen,  4  miles  above  Gk>roen. 

Conus  sinensis  Sow P  ;L. 

Conus  palabuanensis  Mart J. 

Fusus  verbeeki  Mart M  ;P. 

Ranella  gyrina  Linn L. 
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6.  Foothills  in  front  of  Aringay. 

Conus  loroisii  Kien M  ;P  ;L. 

Pleurotoma  gendinganensis  Mart P. 

Nassa  verbeeki  Mart P. 

Natica  mamilla  Lam M  ;L. 

7.  Hills  close  to  Aringay. 

Pleurotoma  carinata P  ;L. 

8.  Dicamui  Brook. 

Vicarya  callosa  Jenk M. 

9.  Satput. 

Cypraea  smithi  Mart M. 

Rostellaria  javana  Mart M. 

The  appended  initials  indicate  the  occurrence  of  the  species 
in  the  Tertiary  of  other  parts  of  the  Indian  Archipelago,  as 
well  as  among  the  fauna  of  the  present  day.  Thus  E  denotes 
Eocene;  M,  Miocene;  P,  PHocene;  J,  later  Tertiary  in  general; 
Q,  Quaternary ;  L,  living  species. 

The  fossils  in  Martin's  list  come  from  nine  different  localities 
and  the  largest  number  of  species  from  any  one  locality  is  ten. 
The  strata  in  the  vicinity  of  Minanga  are,  according  to  Martin, 
essentially  the  same  horizon  and  he  says:  "Judging  from  all 
these  facts,  the  strata  at  Minanga  are  to  be  classed  with  the 
Upper  Miocene  bed  which  exists  in  Java  in  the  locality  denoted 
by  Junghuhn  by  O,  and  at  Selatjan  on  the  Tjilongan."  As  was 
indicated  above,  many  of  the  fossils  from  the  Bondoc  Penin- 
sula are  common  to  this  locality  O  in  Java,  and  the  equivalence 
of  the  Upper  Vigo  beds  with  these  Javan  beds  is  evident.  Upon 
the  basis  of  Martin's  work,  the  age  of  the  Vigo  beds  is  Upper 
Miocene. 

Martin  lists  the  distinctive  foraminifera,  Cyloclypeus  com- 
munis Martin,  from  his  (and  Junghuhn's)  localities  K,  L,  O 
and  P.  Orbitoides  gigantea  Martin  is  from  locality  L,  and  O. 
radiata  Martin  is  from  locality  K.  These  localities  all  represent 
about  the  same  horizon  in  Java  and  it  is  important  to  note  these 
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forms  here  as  they  are  r^^rded  as  excellent  horizon  deter- 
miners. 

Dr.  W.  D.  Smith*,  on  the  strength  of  the  occurrence  of  Cy- 
cloclypeus  communis  K.  Martin,  and  Lepidocyclina  richthofeni 
Smith,  refers  the  Canguinsa  sandstone  to  the  Middle  or  Lower 
Miocene.    His  exact  statement  is  as  follows : 

" The  limestone  from  Mount  Morabi  ( fossil  locality 

62)  contains  Cycloclypeus  communis  K.  Martin,  which  repre- 
sents the  middle  Miocene,  and  large  lepidocyclinas  some  of 
which  are  45  millimeters  in  diameter  and  5  millimeters  broad 
in  the  thickened  central  portion.  Lepidocyclina  richthofeni 
Smith  was  identified  among  these.  This  species  has  been  re- 
ferred by  Douville  to  the  lower  Miocene. 

"No  definite  age  determinations  can  be  made  from  the  fossils 
in  the  Canguinsa  sandstone  proper.  The  fossils  in  the  included 
limestone,  however,  are  well  known  and  have  been  used  in 
correlation  by  various  authorities.  From  their  presence  it  is 
concluded  that  the  Canguinsa  sandstone  should  be  placed  in 
the  middle  Miocene,  extending,  perhaps,  into  the  lower 
Miocene." 

In  a  recent  publication,  "Notes  on  a  Lepidocyclina-Limestone 
from  Cebu,"  by  Prof.  H.  Yabe^,  a  full  discussion  of  correlation 
of  these  equivalent  beds  in  Cebu  is  given,  and  Smith's  and 
Douville's*  correlation  tables  are  quoted. 

It  is  noteworthy  that  beds  under  discussion  are  classified  by 
Douville  as  Aquitanian.  All  who  have  studied  the  large  fora- 
minifera  from  the  Philippine  Islands  agree  that  one  of  the  char- 
acteristic genera  is  Lepidocyclina,  Cushman'  in  a  recent  paper 
makes  the  following  significant  statement :  "Because  in  general 
Orbitoides,  with  some  modifications  to  be  noted  in  a  future 
paper,  is  Cretaceous,  Orthophragmina  Eocene,  and  Lepidocy- 
clina Oligocene,  much  importance  is  attached  to  these  organ- 
isms in  the  investigation  of  problems  of  geologic  correlation." 

*  Pratt,  W.  E..  and  Smith,  W.  D.,  Phil.  Jour.  Sd.,  Vol.  VIII,  1913,  No.  5,  Sec.  A. 
p.  330. 

^  Yabe.    H.,    Sdence    Reports,    Tohoku    Imperial   University,    2nd    Series,    (Geol.), 
Vol.  V,  No.  2.  1919.  p.  40. 

*  Douville,  H..  Lei  foraminifires  dans  le  Tertiaire  des  Philippines.    Phil.  Jour.  Sci., 
Vol.  VI.  1911,  No.  2.  Sec.  D,  pp.  53-80. 

*  Cushman,  J.  A.,  Orbitoid  Foraminifera  of  the  Genus  Orthophragmina  from  Georgia 
and  Florida.     U.  S.  G.  S.  Prof.  Paper  IDS,  1918,  p.  115. 
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From  another  point  of  view  the  age  of  the  beds  in  question 
might  depend  upon  the  age  determination  of  the  overlying 
Malumbang  formation.  Concerning  the  age  of  this  formation, 
Smith**  states  the  case  as  follows : 

■ 

"The  most  conclusive  evidence  as  to  the  age  of  the  Malum- 
bang series  is  found  in  the  Lower  limestone,  which,  on  the  basis 
of  the  fossil  Lithothamnium  ramosissimum  Reuss  (fossil  local- 
ity 25)  may  be  assigned  to  the  Miocene.  The  upper  beds  in 
the  series  are  apparently  as  young  as  the  Upper  Miocene  or 
the  Pliocene.  The  formation  is  similar  to  the  "etage  mameux" 
which  Verbeek  assigns  to  the  middle  stage  of  the  upper  Tertiary 
for  Java." 

Concerning  the  range  of  this  species,  Prof.  H.  Yabe"  notes 
the  following: 

"This  reef  building  organism  is  very  often  cited  from  the 
limestone  of  the  Oligocene  and  Miocene  ages  of  the  Indo- 
Pacific  region,  its  occurrence  being  known  from  Japan,  the 
Philippines,  Borneo,  Timor,  Amboina,  New  Guinea  and  ad- 
jacent islands.  New  Hebrides,  Victoria,  the  Christmas  Islands, 
etc. 

"In  Japan,  it  is  found  not  only  in  Lepidocyclina  and 
Miogysina-Hmestones  and  similar  and  equivalent  rocks  of  For- 
mosa, Botel-tobako,  the  Riukiu-Islands  and  Ogasawara-jima, 
but  also  in  1.  the  Lepidocyclina  and  Miogypsina-limestones  of 
the  provinces  of  Sagami  and  Kai ;  2.  the  Lithothamnium-lime- 
stones  of  Ogami-yama  and  Megami-yami  near  Sagara,  prov- 
ince of  Totomi;  3.  the  Lithothamnium-limestone  inter- 
calated in  an  oil-bearing  Tertiary  complex  of  Echigo;  4.  the 
Lithothamnium-limestone  of  Shiroiwa,  Mukatsuka-mura,  Otsu- 
gori,  pro.  of  Nagato." 

It  is  evident  from  these  references  that  this  form  has  con- 
siderable range  in  the  Miocene. 

From  all  the  evidence  Canguinsa  and  Upper  Vigo  beds  may 
be  assigned  to  some  stage  of  the  Miocene,  and  the  evidence  of 
Lepidocyclina  indicates  a  still  greater  age,  the  Oligocene. 

»•  Op.  cit..  327.  ~ 

^^  Yabe,  H.,  Notes  on  a  Carpenteria-himeatont  from  B.  N.  Borneo.    Science  Reporti, 
Tohoku  Imperial  University.  2nd  Series  (Geol.),  Vol.  V.  No.  1,  1918.  p.  (28)  14. 


Vol.   XI]  DICKBRSON— FAUNA    OP   THE    VIGO   GROUP  21 

Importance  of  Guide  Fossils 

Good  guide  fossils  are  far  more  difficult  to  select  in  connec- 
tion with  tropical  Tertiary  faunas  of  the  Philippines  than  in 
the  Califomian  Tertiary  owing  to  the  great  predominance  of 
recent  moUusca.  As  will  be  seen  from  a  study  of  the  fauna 
cited  above,  most  of  the  forms  which  are  extinct  were  originally 
described  from  a  correlative  horizon  in  Java.  Of  these,  the 
writer  is  inclined  to  think  that  Cerithium  jenkinsi,  C.  herklotsi, 
C.  bandongensis;  Mitra  javana,  M.  jenkinsi,  M,  junghuhni,  M. 
hucciniformis;  Turris  coronifer;  Terebra  bicincta,  T.  javana; 
Vicarya  callosa;  Vermetus  javanus  will  probably  prove  reliable 
guides  among  the  mollusca.  These  species  are  all  representa- 
tives of  highly  organized  genera  and  their  extinction  during  the 
post-Miocene  time  was  probably  due  to  their  inability  to  obtain 
life  conditions  suited  to  their  highly  specialized  needs. 

Corals,  echinoderms,  and  the  more  highly  organized  foram- 
inifera  will  probably  prove  to  be  even  better  horizon  determin- 
ers, but  their  comparative  infrequence  in  strata  of  the  Philip- 
pines will  at  times  preclude  their  use.  The  writer  has  not  yet 
attempted  to  identify  the  corals  and  the  echinoderms  in  the 
collections  made,  but  their  value  will  no  doubt  prove  to  be 
great.  It  seems  that  their  rate  of  evolution  may  have  been 
greatly  retarded,  but  much  study  will  be  required  in  this  con- 
nection. For  stratigraphic  work  in  the  tropics  large  and  com- 
plete collections  are  necessary  to  obtain  results  of  any  value, 
as  the  geologic  and  paleontologic  history  is  read,  even  with  the 
best  data  available,  with  much  difficulty.  Much  comparative 
material,  both  recent  and  fossil,  should  be  accumulated  as  sub- 
specific  differences  will  be  recognized  only  through  comparative 
studies.  These  subspecific  differences  are  exceedingly  import- 
ant for  minute  separation  and  discrimination  of  strata  deposited 
under  tropical  conditions. 


Factors  Promoting  Evolution  of  Pelecypods  and 

Gastropods 

The  changes  in  conditions  of  environment  of  marine  pelecy- 
pods and  gastropods — in  salinity,  temperature,  depth  of  water, 
character  of  the  bottom,  food,  oceanic  currents — determine  the 
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existence  of  individuals,  and,  in  all  probability,  species  also. 
Many  marine  forms  are  quite  delicately  adjusted  to  their  en- 
vironment and  even  slight  changes  may  cause  their  extinction 
in  certain  localities.  Of  these  conditions,  change  in  temperature 
is  probably  the  most  important.  The  annual  temperature  range 
of  the  waters  in  the  tropics  is  far  less  than  similar  ranges  in  the 
temperate  zones.  Likewise  variations  in  salinity  are  probably 
less,  as  this  is  a  secondary  factor  dependent  in  large  part  upon 
temperature.  The  influence  of  oceanic  currents  is  intimately 
connected  with  temperature  and  salinity.  Depth  of  bottom  and 
the  character  of  the  bottom  may  be  altered  by  changes  in  the 
volume  of  sediments  brought  into  the  ocean  from  the  neighbor- 
ing land  and  by  epirogenic — continent  building — movements 
which  have  caused  a  restriction  or  enlargement  of  a  continental 
shelf.  Epirogenic  movements  vitally  affect  food  conditions  of 
pelecypods  and  gastropods,  for,  if  the  continental  shelf  is 
greatly  reduced  by  uplift,  the  feeding  areas  are  thus  reduced, 
and,  if  the  competition  among  gastropods  and  pelecypods  is 
too  great,  a  species  may  rapidly  become  extinct.  All  of  these 
changes  are  probably  far  less  under  tropical  conditions  than 
under  temperate  or  arctic  conditions. 

Comparison  of  Life  Conditions  During  Vigo  Miocene 

Time  With  the  Recent 

The  close  relationship  between  the  Vigo  Miocene  faima  of 
the  Philippines  and  the  recent  fauna  of  these  same  u-aters,  indi- 
cates that  change  in  living  conditions  since  the  beginning  of 
Miocene  time  has  been  but  slight.  Apparently  change  in  tem- 
perature has  not  had  any  notable  influence.  It  can  be  shown 
from  general  geological  evidence  that  an  archipelagic  condition 
existed  during  Miocene,  Pliocene  and  Pleistocene  times.  Salin- 
ity during  the  last  half  of  the  Tertiary  and  Recent  has  probably 
altered  but  little  and  this  only  locally.  Oceanic  currents  and 
changes  in  character  of  ocean  bottom  were  probably  different 
during  Vigo-Miocene  time  than  during  Malumbang- Pleistocene 
or  Recent  time,  as  is  evidenced  by  the  absence  of  reef  building 
corals  from  the  Vigo  and  the  argillaceous  and  sandy  character 
of  the  sediments  of  this  group.  A  study  of  Vigo  sedimentation 
indicates  that  an  extensive  land  area  stretched  from  north  to 
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south  near  the  outer  border  of  the  continental  shelf  of  the  Phil- 
ippines unbroken  by  straits  like  the  San  Bernardino  of  the 
present  Diorites,  schists,  serpentines  and  associated  meta- 
morphic  and  igneous  rocks  composed  this  land  mass  and  the 
mud-laden,  westerly-flowing  streams  deposited  their  loads  in 
the  Philippine  inland  sea  of  Miocene  age.  Judging  from  the 
coarse  agglomeratic  character  of  the  basal  Vigo  beds  in  Leyte, 
high  grade,  torrential  streams  descended  to  a  semi-arid  lowland 
from  a  high,  mountainous  terrane  to  the  east.  The  absence  of 
many  reef  building  corals  from  the  Vigo  fauna  is  probably  due 
to  the  presence  of  muddy  waters  and  the  lack  of  strong  cur- 
rents, because  the  waters  were  quite  warm  enough  for  coralline 
growth,  judging  from  the  presence  of  many  tropical  species. 
From  the  character  of  both  the  sediments  and  fauna,  the  waters 
of  the  Vigo  sea  were  not  too  deep  for  the  existence  of  reef- 
building  corals.  During  Malumbang  time  marine  life  condi- 
tions were  very  similar  to  those  prevailing  in  the  Philippines 
today,  but  the  continental  shelf  was  apparently  far  wider  and 
the  islands  much  smaller,  since  coralline  limestone  covered  more 
extensive  areas  during  the  Pliocene  than  now.  During  the 
Pleistocene,  the  islands  were  outlined  about  as  at  present  but 
many  local  changes  took  place  during  this  time.  Cebu  for 
example  was  probably  greatly  restricted  during  the  Pleistocene 
as  well  as  during  the  Pliocene,  and  it  was  probably  represented 
by  several  small  islets  then.  Recent  and  Pleistocene  faulting  on 
a  great  scale  seems  to  have  largely  controlled  the  physiography 
of  this  island.  The  northwestern  peninsula  of  Leyte,  40  miles 
east,  has  not  only  a  clear  cut  record  in  its  terraced  sides  regis- 
tering a  series  of  uplifts,  but  an  equally  clear  record  of  Recent 
or  Pleistocene  submergence  on  its  west  side.  This  last  event 
is  evidenced  by  a  series  of  beautiful  small  bays,  drowned  valleys 
of  small  westward  flowing  antecedent  streams.  Such  local 
movements  did  not  seem  to  aflFect  the  species  very  materially  on 
the  whole.  It  is  quite  possible  that  some  forms  had  to  seek 
other  quarters,  but  with  such  a  great  variety  of  neighborhoods 
from  which  to  choose,  every  clam  could  find  its  proper  mud  flat 
and  each  snail  its  own  dugout.  The  possible  tendency  of  a 
species  to  have  within  itself  the  power  to  evolve  into  a  higher 
form,  or  a  form  still  better  suited  to  its  environment,  is  not 
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apparently  present  in  the  case  of  the  tropical  pelecypods  and 
gastropods,  and  the  slow  changes  of  fauna  are  apparently  pro- 
duced by  slight  changes  in  temperature,  depth,  salinity,  and 
food.  In  other  words,  the  "wonderful  stability  of  protoplasm" 
seems  to  be  exhibited  in  these  marine  tropical  invertebrates 
except  when  environmental  changes  impress  alterations  upon 
this  vital  life  substance. 

Crowding  of  Species  and  the  Recent  Fauna  of  the 

Philippines 

A  seeming  objection  to  the  main  thesis  of  this  paper  is  found 
in  connection  with  the  great  abundance  of  species  in  the  marine 
waters  surrounding  the  Philippine  Islands.  As  was  mentioned 
above,  climatic  zones  were  by  no  means  as  sharply  differen- 
tiated during  the  early  as  during  the  later  portion  of  the  Ter- 
tiary. Practically  all  Recent  tropical  genera  were  initiated  in 
the  Eocene,  and  many  of  the  species  representing  these  genera 
had,  during  this  period,  an  exceedingly  wide  geographic  range, 
particularly  as  respects  latitude.  During  this  time  tropical 
species  flourished  in  high  latitudes.  To  use  a  simple  comparison, 
the  tropical  life  "accordion"  was  extended  to  its  greatest  limit. 
The  exact  nature  of  the  change  which  caused  a  separation  of 
remarkable  distinctness  between  the  Oligocene  faunas  of  the 
Pacific  Coast  of  North  America  from  the  Eocene  is  not  fully 
understood.  It  seems  probable  however  that  the  time  repre- 
sented by  unconformity  between  Oligocene  and  Eocene  was 
long.  The  distribution  of  land  masses  on  the  earth  was  pro- 
foundly aflFected,  and  it  seems  quite  probable  that  the  climate 
during  this  ep-Oligocene  time  was  decidedly  cooler  than  in  the 
Eocene  or  the  Oligocene  which  followed.  It  seems  quite  prob- 
able that  the  life  "accordion"  was  compressed  and  many  species 
which  ranged  far  to  the  north  in  Eocene  time  were  compelled 
to  seek  the  more  genial  climes  of  the  tropic  seas.  When  the 
faunas  during  the  Oligocene  again  had  a  chance  to  expand  into 
higher  latitudes,  they  encountered  new  conditions  of  environ- 
ment and  were  nearly  all  specifically  changed.  The  Oligocene 
faunas  of  Oregon,  Washington,  and  California  are  distinctly 
set  oflF  from  the  Miocene  and  similar  changes  may  have  taken 
place  during  ep-Miocene  time.    Again  many  of  the  species  sue- 
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ceeded  in  making  a  strategic  retreat.  Even  more  pronounced 
were  the  "accordion"-like  changes  during  the  Pliocene,  and 
during  the  Pleistocene  "jig-time"  was  in  vogue. 

As  was  pointed  out  above,  archipelagic  conditions  prevailed 
in  the  Philippines  during  the  Tertiary,  although  the  record  for 
the  Miocene  is  missing  or  extremely  meager.  An  archipelago 
located  in  the  tropics  offers  a  great  variety  of  habitat,  and  a  new 
species  entering  such  a  region  could  on  this  account  find  suitable 
conditions  for  existence. 

From  Miocene  to  Recent  in  the  tropics  molluscan  faunas 
have  changed  but  little,  and  but  slight  specific  alterations  have 
occurred  as  well.  Since  a  tropical  or  sub-tropical  climate  pre- 
vailed over  California,  Oregon,  and  Washington  during  upper 
Eocene  time,  the  great  geographic  and  stratigraphic  ranges 
of  certain  species  of  Tejon  (Upper  Eocene)  age  is  due  to  nearly 
uniform  conditions  and  other  factors  mentioned.  The  great 
stratigraphic  range  of  many  Tejon  Eocene  species  is  probably 
due  to  uniformity  in  climate  during  long  periods  of  time  and 
slight  faunal  changes  have  greater  significance  in  the  Upper 
Eocene  than  corresponding  changes  in  the  Miocene,  Pliocene, 
and  Pleistocene  time  and  these  variations  probably  required  a 
much  longer  time  for  their  production  as  well.  Uniformity  in 
oceanic  temperature  enabled  many  species  to  range  far  to  the 
north,  and,  in  fact,  far  west  of  California  to  the  Eocene  of 
Japan  where  Perissolax  blakei,  Pholadomya  nasuta  or  their 
near  relatives  occur^^. 

The  Eocene  time  then  must  not  be  measured  by  the  same 
faunal  "yardstick"  as  Pliocene  and  Miocene  time,  but  a  much 
finer  scale  is  required.  It  is  the  writer's  opinion,  based  upon 
such  considerations,  that  Eocene  time  is  far  longer  than  any 
of  the  other  divisions  of  the  Tertiary. 

Summary 

The  tentative  conclusion  of  the  writer  is  that  in  the  study 
of  Tertiary  faunas  of  the  tropics,  a  diflFerent  percentage  scale 
must  be  used.  For  the  later  Tertiary,  Miocene,  Pliocene,  and 
Pleistocene  the  percentages  which  apply  in  the  temperate  re- 

^'  Yokoyama,  M.,  Some  Tertiary  Fossils  from  the  Miike  Coal-field.     Journal  of  the 
College  of  Science,  Imperial  University  of  Tokyo,  Vol.  XXVII,  1911,  Art.  20. 
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gions  to  the  Pliocene  are  roughly  adaptable  to  the  Miocene,  and 
similarly  the  percentages  which  apply  in  the  temperate  regions 
to  the  Pleistocene  are  apparently  those  of  the  Pliocene  of  the 
tropics.  The  reasons  for  this  apparent  lack  of  faunal  differen- 
tiation during  the  Tertiary  in  the  tropics  are  those  due  to  uni- 
formity of  temperature,  salinity,  food,  and  other  life  essentials. 
From  another  viewpoint  the  rate  of  evolution  of  Gastropoda 
and  Pelecypoda  in  the  tropics  during  the  Tertiary  was  far  less 
than  during  this  same  time  in  the  more  rigorous  environs  of 
the  temperate  zones.  The  tropical  or  sub-tropical  faunas  of 
the  Eocene  of  the  Pacific  Coast  of  North  America  exhibit  but 
slight  differences  compared  to  the  faunas  of  Miocene  and  Plio- 
cene age  of  this  same  region,  and  the  writer  ascribes  this  to 
imiformity  of  life  conditions  which  prevailed  during  Eocene 
time.  The  amount  of  faunal  change  must  not  be  used  as  a 
measure  of  time  in  the  whole  of  the  Tertiary,  but  differently 
marked  scales  are  necessary  for  measurement  in  tropical  and 
sub-tropical  faunas  of  the  Eocene  and  Oligocene  than  for  the 
Miocene,  Pliocene,  and  Pleistocene.  It  is  particularly  note- 
worthy that  the  Japanese  paleontologists  are  now  searching 
for  comparisons  with  the  Pacific  Coast  of  North  America  and 
Australia  rather  than  with  Europe.  In  other  words,  many 
problems  of  the  tropical  Orient  will  be  solved  only  when  condi- 
tions on  both  sides  of  the  Pacific  become  better  known. 
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No  list  of  the  reptiles  and  amphibians  of  Nevada  as  a  whole 
has  yet  been  published.  In  order  that  one  may  be  available  we 
have  undertaken  the  preparation  of  that  which  follows.  This 
list  is  based  upon  the  published  records  as  well  as  upon  the 
collections  of  the  California  Academy  of  Sciences.  It  has  been 
drawn  upon  the  same  lines  as  our  previous  lists  of  the  amphi- 
bians and  reptiles  of  Arizona  (1913)  and  of  Utah  (1915). 
It  is  thought  to  include  all  species  now  definitely  known  to  live 
in  Nevada.  Those  which  the  Academv  has  not  vet  received 
from  within  the  borders  of  that  state  are  indicated  by  a  star 
preceding  the  number  in  the  list.  Following  this  list  are  given 
notes  on  the  species  represented  in  the  Academy's  collections. 
Our  specimens  from  Nevada  were  nearly  all  secured  by  Mi. 
Slevin  in  1913  and  1916. 

July  8.  1921 
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LIST  OF  THE  AMPHIBIANS  AND  REPTILES  OF 

NEVADA 

1.  Scaphiopus  hammondii 

2.  Bufo  compactilis 

3.  Bufo  boreas  boreas 

4.  Bufo  boreas  halophilus 
♦5.  Bufo  woodhousii 

6.  Hyla  regilla 

7.  Rana  pipiens 
*8.  Rana  pretiosa 

9.  Rana  onca 

*10.  Coleonyx  variegatus 

♦11.  Dipsosaurus  dorsalis  dorsalis 

12.  Sauromalus  ater 

13.  Crotaphytus  collaris  baileyi 

14.  Crotaphytus  wislizenii 

15.  Callisaurus  ventralis  ventralis 

16.  Callisaurus  ventralis  myurus 
♦17.  Uta  omata  ? 

♦18.  Uta  graciosa 

19.  Uta  stansburiana  stansburiana 

20.  Sceloporus  graciosus  graciosus 

21.  Sceloponis  occidental  is  biseriatus 

22.  Sceloporus  magister 
*23.  Phrynosoma  douglassii 

24.  Phrynosoma  platyrhinos 
*25.  Heloderma  suspectum 
♦26.  Xantusia  vigilis 

27.  Cnemidophorus  tessellatus  tessellatus 
♦28.  Plestiodon  skiltonianus 

29.  Charina  bottse  bottae 

30.  Coluber  constrictor  mormon 

31.  Coluber  flagellum  piceus 

32.  Coluber  taeniatus 

33.  Salvadora  hexalepis 

34.  Pituophis  catenifer  deserticola 
♦35.  Lampropeltis  getulus  boylii 

♦36.  Hypsiglena  ochrorhynchus  ochrorhynchus 

•species  which  the  Academy  has  not  yet  received  from  Nevada. 
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♦37.  Thamnophis  sirtalis  infemalis 

38.  Thamnophis  ordinoides  elegans 

39.  Thamnophis  ordinoides  vagrans 

40.  Thamnophis  ordinoides  couchii 

41.  Sonora  semiannulata 

42.  Crotalus  oreganus 
♦43.  Crotalus  tigris 
♦44.  Crotalus  cerastes 
♦45.  Gopherus  agassizii 


1.  Scaphiopus  hanunondii  Baird 

Nos.  4091 1  to  40924  are  fourteen  specimens  of  this  spadefoot 
toad  taken  at  dusk  in  pools  of  water  in  the  beach  of  Pyramid 
Lake,  July  3  to  9,  1916.    None  was  seen  after  these  dates. 


2.  Bufo  compactilis  Wiegmann 

Although  this  toad  has  been  found  in  Arizona  and  Utah,  we 
believe  its  presence  in  Nevada  has  not  been  recorded.  Speci- 
mens (Nos.  36959,  36960,  36968)  are  at  hand  from  Las 
Vegas,  Clark  County,  and  (Nos.  37330-37507),  from  Caliente, 
Lincoln  County. 

3.  Bufo  boreas  boreas  (Baird  &  Girard) 

We  refer  to  this  subspecies  two  specimens  (Nos.  40946, 
40947)  from  Elko,  Elko  County,  and  a  fairly  large  series 
(Nos.  40878  to  40910)  from  Pyramid  Lake,  Washoe  County. 
The  toads  from  Pyramid  Lake  were  found  at  Sutcliffe,  at  the 
Pyramids,  and  on  Anaho  Island. 


4.  Bufo  boreas  halophilus  (Baird  &  Girard) 

Three  toads  (Nos.  38013  to  38015)  collected  near  Glen- 
brook,  Douglas  County,  on  the  shore  of  Lake  Tahoe,  seem  to 
represent  this  southern  subspecies. 

^Species  which  the  Academy  has  not  yet  received  from  Nevada. 
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6.  Hyla  regilla  Baird  &  Girard 

One  hundred  and  three  Hylas  (Nos.  36856  to  36958)  were 
secured  at  Las  Vegas,  Clark  County,  Nevada,  May  1  and  Au- 
gust 10  to  13,  1913.  They  were  found  in  grass  along  the 
edges  of  a  stream.  The  webs  between  the  toes  are  small  in 
these  specimens. 

While  this  seems  to  be  the  only  tree-toad  as  yet  collected  in 
Nevada,  there  can  be  little  doubt  that  Hyla  arenicolor  occurs 
along  the  Colorado  River. 

7.  Rana  pipiens  Schreber 

From  Nevada,  we  have  a  series  of  one  hundred  and  fifty- 
seven  specimens  of  this  frog.  Twelve  (Nos.  37318  to  37329) 
were  collected  at  Caliente,  Lincoln  County,  Nevada,  August 
14-21,  1913.  Others  (Nos.  37859  to  37990)  were  secured  at 
Elko,  Elko  County,  Nevada,  July  14  to  16,  1913,  and  (Nos. 
40948  to  40959)  July  19,  1916.  One  frog  (No.  40935)  was 
taken  at  Carlin,  Elko  County,  July  17,  1916. 

9.  Rana  onca  Cope 

Rana  onca  was  described  by  Cope  from  a  single  female  speci- 
men collected  by  Dr.  H.  C.  Yarrow,  in  1872,  and  labeled 
merely  Utah.  There  seems  to  be  no  doubt  that  this  is  the  same 
species  which  Dr.  Stejneger  later  described  as  Rana  Usheri, 
basing  his  description  on  specimens  collected  in  Vegas  Valley, 
Nevada.  Our  collections  include  ninety-nine  specimens  (Nos. 
36757  to  36855)  from  Las  Vegas,  Clark  County,  Nevada,  col- 
lected May  1  and  August  10  to  13,  1913.  These  frogs  were  all 
caught  in  a  small  stream  from  a  flowing  well  about  a  mile 
northwest  of  the  town  of  Las  Vegas.  Rana  pipiens  was  not 
found  in  this  vicinity  although  it  was  taken  at  Caliente  less  than 
one  hundred  and  fifty  miles  away.  We  have  not  found  Rana 
onca  elsewhere. 

12.  Sauromalus  ater  Dumeril 

Three  specimens  (Nos.  37509  to  37511)  were  secured  at 
Rhyolite,  Nye  County,  August  3  to  9,  1913.  They  were  found 
on  rocks  in  a  railroad  cut.    No.  3751 1  has  16-16  femoral  pores. 
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13.  Crotaphytus  collaris  baileyi  (Stejneger) 

Our  Nevada  collections  include  forty-three  specimens  of  this 
lizard.  Eight  (Nos.  37044  and  37055  to  37061)  were  col- 
lected at  Caliente,  Lincoln  County,  May  4  to  8,  and  August  21, 
1913.  Thirty-four  (Nos.  37693  to  37726)  were  secured  at 
Tonopah,  Nye  County,  July  23  to  27,  1913.  No.  37514  was 
shot  at  Rhyolite,  Nye  County,  August  3  to  9,  1913.  The  cen- 
tral head  scales  are  in  two  series  in  all  these  specimens. 

Femoral  pores  in  forty-two  specimens  vary  from  14  to  20; 
being  14  once,  15  twice,  16  seventeen  times,  17  thirty-three 
times,  18  nineteen  times,  19  eight  times,  and  20  four  times. 

14.  Crotaphytus  wislizenii  Baird  &  Girard 

Eighty-one  of  these  lizards  were  collected  in  Nevada  in  1913 
and  1916.  Of  these,  forty  (Nos.  37014  to  37043  and  37045  to 
37054)  were  secured  at  Caliente,  Lincoln  County,  May  4  to  8, 
and  August  4  to  21 ;  five  (Nos.  37688  to  37692)  were  taken  at 
Tonopah,  Nye  County,  July  23-27;  two  (Nos.  37512  and 
37513)  were  shot  at  Rhyolite,  Nye  County,  August  3-9;  one 
(No.  37801)  was  secured  at  Goldfield,  Esmeralda  County, 
July  29;  one  (No.  37996)  was  caught  in  Smoky  Valley,  Nye 
County,  July  22;  and  two  (Nos.  38016,  38017)  were  collected 
near  Reno,  Washoe  County,  Sept.  1 1 ;  twenty-nine  ( Nos. 
40507  to  40535)  were  taken  near  Sutcliffe,  Pyramid  Lake, 
Washoe  County,  June  30  to  July  13,  1916;  and  one  (No. 
40933)  was  shot  at  Carlin,  Elko  County,  July  16,  1916. 

Femoral  pores  in  forty-nine  specimens  vary  from  14  to  23 ; 
being  14  once,  15  nine  times,  16  twelve  times,  17  eighteen 
times,  18  eighteen  times,  19  thirteen  times,  20  ten  times,  21 
ten  times,  22  twice,  and  23  five  times. 

15.  Callisaurus  ventralis  ventralis  (Hallowell) 

Twenty-nine  (Nos.  37062  to  37069  and  37070  to  37090) 
were  shot  at  Caliente,  Lincoln  County,  May  4  to  8,  and  August 
14  to  21,  1913.  Thirty  (Nos.  37518  to  37547)  were  taken  at 
Rhyolite,  Nye  County,  August  3  to  9,  1913. 

Femoral  pores  in  fifty-seven  of  these  specimens  vary  from 
11  to  18;  being  11  once,  12  four  times,  13  eight  times,  14 
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twenty-nine  times,  15  twenty-seven  times,  16  thirty  times,  17 
twelve  times,  and  18  three  times ;  average  15.01.  These  counts 
are  intermediate  between  those  of  Arizona  (average  15.8,  16.5, 
17.6)  and  Pyramid  Lake  specimens  (average  13.76). 

16.  Callisaurus  ventralis  myurus  Richardson 

One  hundred  and  ninety-two  (Nos.  40596  to  40786  and 
No.  40877)  were  secured  in  the  vicinity  of  Pyramid  Lake, 
Washoe  County,  July  1  to  13,  1916.  Twelve  of  these  (Nos. 
40689  to  40700)  were  shot  at  the  Indian  Agency  whence  came 
the  type  of  Richardson's  Callisaurus  ventralis  myurus.  The 
others  were  obtained  near  Sutcliffe,  Pyramid  Lake. 

Femoral  pores  in  fifty  of  these  specimens  vary  from  1 1  to  17 ; 
being  11  three  times,  12  eleven  times,  13  twentj^-eight  times, 
14  thirty  times,  15  twenty-two  times,  16  five  times,  and  17 
once;  average  13.76. 

The  number  of  femoral  pores  on  206  thighs  of  specimens 
from  Pyramid  Lake  is  shown  by  the  dotted  line  in  the  follow- 
ing chart  (Figure  1),  while  248  counts  from  Arizona  speci- 
mens of  C,  ventralis  vaitralis  are  represented  by  the  continuous 
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Fig.  1— FEMORAL  PORES  IN  CALLISAURUS 


243  counts  Arizona.- 


206  counts  Pyxamid  Lake. 
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line.  However,  the  average  number  of  pores  varies  in  speci- 
mens from  various  parts  of  Arizona,  as  is  shown  in  the  follow- 
ing table : 


Locality 

Spedmena 
Examined 

Femoral  Porea 

Ratio  Body  and  Tail  Length 

Bxtremea 

Average 

Bxtremea 

Average 

Pynunid  Lake 

Pyramid  Lake 

Ariaona  (all  parts) 

Cave  Creek,  Ariaona . . 

Yttxna,  Ariaona 

Yuma  and  California. . 

45  Richardaon 
50  C.  A.  S 
50  C.  A.  S. 
50  C.  A.  S. 
50  C.  A.  S. 
50  C.  A.  S. 
Richardaon 

12—17 
11—17 
14—22 
14—21 
15—23 
11—21 
12—20 

14.2 

13.77 

17.53 

17.54 

14.27 

15.89 

15.9 

0.727—0.864 
0.713—0.961 
0.705—0.916 
0.754—0.985 
0.744— 0.905 
0.620— 0. 870 
0.678—0.826 

0.807 
0.815 
0.805 
0.855 
0.828 
0.728 
0.728 

19.  Uta  stansburiana  stansburiana  (Baird  &  Girard) 

Two  hundred  and  ninety  Nevada  specimens  are  at  hand. 
One  hundred  and  one  (Nos.  37548  to  37648)  are  from  Rhyo- 
lite,  Nye  County,  August  3-9,  1913.  Sixty  (Nos.  37727  to 
37786)  were  collected  at  Tonopah,  Nye  County,  July  23-27, 
1913.  Eleven  (Nos.  37787  to  37797)  were  shot  at  Round 
Mountain,  Nye  County,  July  21,  1913.  Three  (Nos.  37805  to 
37807)  were  taken  at  Goldfield,  Esmeralda  County,  July  29-31, 
1913.  Fifteen  (Nos.  36741  to  36755)  were  secured  at  Las 
Vegas,  Clark  County,  May  1-2,  and  August  10-13,  1913. 
Ninety-seven  (Nos.  37100  to  37196)  were  collected  at  Caliente, 
Lincoln  County,  May  4-8  and  August  14-21,  1913.  In  1916, 
two  (Nos.  40796  and  40797)  were  secured  at  Sutcliffe,  Washoe 
County,  July  1  and  8,  1916,  and  one  (No.  40798)  on  Anaho 
Island,  Pyramid  Lake,  July  6,  1916. 

Femoral  pores  in  two  hundred  and  forty-five  specimens  vary 
from  11  to  17;  being  11  once,  12  forty-one  times,  13  one  hun- 
dred and  thirty-five  times,  14  one  hundred  and  eighty-five 
times,  15  ninety-eight  times,  16  twenty-six  times,  and  17  four 
times ;  an  average  of  13.86  pores  per  thigh. 


20.  Sceloporus  graciosus  graciosus  (Baird  &  Girard) 

Only  sixteen  lizards  of  this  species  were  collected.  Two 
(Nos.  37993,  37994)  were  secured  at  Wells,  Elko  County, 
July  9,  1913.  One  (No.  37841)  was  shot  at  Elko,  Elko 
County,  July  16,  1913.  Ten  (Nos.  37819  to  37828)  were  col- 
lected at  Austin,  Lander  County,  July  17-19,  1913.    Two  (Nos. 
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37799,  37800)  were  taken  at  Round  Mountain,  Nye  County, 
July  21,  1913.  One  (No.  40934)  was  collected  at  Carlin,  Elko 
County,  July  16,  1916. 

Femoral  pores  in  thirteen  specimens  vary  from  11  to  16; 
being  11  once,  12  three  times,  13  four  times,  14  eight  times, 

15  six  times,  and  16  four  times. 

21.  Scdoponis  ocddeiitalis  biseriatus  (Hallowell) 

We  have  one  hundred  and  ninety-two  Nevadan  specimens 
from  the  following  localities :  Nos.  37197  to  37301  from  Cali- 
ente,  Lincoln  County,  May  4-8  and  August  15-21,  1913;  Nos. 
37685  to  37687  from  Tonopah,  Nye  County,  July  23-27,  1913 ; 
No.  37798  from  Round  Mountain,  Nye  County,  July  21,  1913; 
No.  37992  from  Snell  Canyon,  Ruby  Mountains,  Elko  County, 
July  12,  1913;  Nos.  37809  to  37818  from  Austin,  Lander 
County,  July  17-19,  1913;  No.  37804  from  Goldfield,  Esme- 
ralda County,  July  29,  1913;  Nos.  38024  to  38030  from  Reno, 
Washoe  County,  Sept.  11,  1913;  Nos.  38003  to  38012  from 
Glenbrook,  Douglas  County,  August  25-31,  1913;  Nos.  40822 
to  40875  from  vicinity  of  Pyramid  Lake,  Washoe  County, 
July  1-13,  1916. 

Femoral  pores  in  one  hundred  and  thirty-two  specimens  vary 
from  13  to  19;  being  13  twice,  14  five  times,  15  forty-six  times, 

16  seventy-one  times.  17  seventy-nine  times,  18  forty-eight 
times,  and  19  thirteen  times. 

22.  Sceloponis  magister  Hallowell 

Forty-three  Nevadan  specimens  are  at  hand.  Sixteen  of 
these  (Nos.  37302  to  37317)  were  collected  at  Caliente,  Lin- 
coln County,  May  4-8  and  August  15-21,  1913.  Three  (Nos. 
37515  to  37517)  were  secured  at  Rhyolite,  Nye  County,  Au- 
gust 3-9,  1913.  These  were  all  found  on  rocks  on  the  hillsides. 
In  the  vicinity  of  Pyramid  Lake,  Washoe  County,  they  were 
usually  found  on  the  ground  under  thorn  bushes.  Here,  Nos. 
40799  to  40812  and  40876  were  secured  at  SutcliflFe,  July  1  to 
13,  1916;  Nos.  40819  to  40821  were  shot  near  the  Indian 
Agency,  July  5,  1916;  Nos.  40813  to  40817  were  taken  from 
boulders  on  Anaho  Island  in  Pyramid  Lake,  July  6,  1916;  and 
No.  40818  was  collected  on  one  of  the  Pyramids  near  the  north 
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end  of  the  lake  July  8,  1916.     Those  taken  under  the  thorn 
bushes  were  bright  green  and  very  wild. 

24.  Phrynosoma  platyrhinos  Girard 

Twenty-two  homed  toads  of  this  species  were  secured  in 
Nevada  in  1913  and  nine  in  1916.  Nine  (Nos.  37091  to 
37099)  are  from  Caliente,  Lincoln  County,  May  4-8,  and  Au- 
gust 15-21.  No.  36756  was  caught  at  Las  Vegas,  Clark  County, 
August  10-13.  Three  (Nos.  37673  to  37675)  were  collected  at 
Rhyolite,  Nye  County,  August  3-9.  Two  (Nos.  37676  and 
37677)  were  found  at  Tonopah,  Nye  County,  July  23-27.  No. 
37803  was  picked  up  near  Goldfield,  Esmeralda  County,  July 
29.  Six  were  secured  near  Reno,  Washoe  County,  September 
11.  Nine  (Nos.  40787  to  40795)  were  taken  in  the  vicinity 
of  Sutcliffe,  Washoe  County,  June  30  to  July  12,  1916. 

The  femoral  pores  in  thirteen  of  these  specimens  vary  from 
7  to  11,  being  7  five  times,  8  six  times,  9  seven  times,  10  six 
times,  and  1 1  twice. 

27.  Cnemidophorus  tessdlatus  tessellatus  (Say) 

Our  Nevada  collections  include  one  hundred  and  fifty-nine 
lizards  of  this  kind.  Of  these,  thirty-seven  (Nos.  36977  to 
37013)  were  secured  at  Caliente,  Lincoln  County,  May  4-8 
and  August  15-21,  1913.  Twenty-three  (Nos.  36718  to 
36740)  were  collected  at  Las  Vegas,  Clark  County,  May  1-2, 
and  August  10-13,  1913.  Twenty-four  (Nos.  37649  to  37672) 
were  shot  at  Rhyolite,  Nye  County,  August  3-9,  1913.  Seven 
(Nos.  37678  to  37684)  were  collected  at  Tonopah,  Nye 
County,  July  23-27,  1913.  One  (No.  37802)  was  shot  at 
Goldfield,  Esmeralda  County,  July  29,  1913.  Seven  (Nos. 
40926  to  40932)  were  taken  at  Carlin,  Elko  County,  July  16, 
17,  1916.  Forty-four  (Nos.  40536  to  40576  and  40593  to 
40595)  are  from  Sutcliffe,  the  Indian  Agency  and  Pyramid, 
all  near  Pyramid  Lake,  Washoe  County,  June  30  to  July  13, 
1916.  Sixteen  (Nos.  40577  to  40592)  were  shot  on  Anaho 
Island  in  Pyramid  Lake,  July  6,  1916. 

The  femoral  pores  in  eighty-eight  specimens  from  Nevada 
vary  from  15  to  26,  being  15  once,  16  once,  17  twice,  18  ten 
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times,  19  thirty-five  times,  20  forty-nine  times,  21  thirty-nine 
times,  22  twenty  times,  23  ten  times,  24  four  times,  25  four 
times,  and  26  once. 

29.  Charina  bottae  bottae  (Blainville) 

No.  37998  is  a  female  boa  of  this  species  which  was  found 
at  Glenbrook,  Douglas  County,  Nevada,  August  25,  1913. 
The  scales  are  in  47  rows,  gastrosteges  207,  urost^es  33, 
supralabials  9-10,  infralabials  13-12,  loreal  1-1. 

30.  Coluber  constrictor  mormon  (Baird  &  Girard) 

The  only  racer  of  this  kind  secured  in  Nevada  is  a  male, 
No.  37991.  It  was  caught  in  Snell  Canyon,  Ruby  Mts.,  Elko 
County,  July  12,  and  has  scales  in  17  rows,  gastrosteges  172, 
urosteges  93,  supralabials  7-7,  infralabials  8-8,  preoculars  1-1, 
postoculars  2-2,  loreal  1-1,  temporals  2+2+2-2+2+2. 

The  fact  that  more  than  half  the  specimens  of  the  yellow- 
bellied  racer  taken  west  of  the  Rocky  Mountains  have  eight 
labials,  while  those  secured  farther  east  usually  have  seven, 
causes  us  to  continue  to  regard  them  as  distinct  subspecies. 
The  oldest  name  applied  to  the  western  subspecies  appears  to 
be  Coluber  mormon  Baird  &  Girard,  1852,  based  upon  a  young 
specimen  from  the  Valley  of  the  Great  Salt  Lake,  Utah. 

31.    Coluber  flagellum  piceus  (Cope) 

One  female  racer  shot  at  Las  Vegas,  Clark  County,  May  1, 
1913,  is  No.  36717.  The  scales  are  in  17  rows,  g^trosteges 
195,  urosteges  111,  supralabials  8-9,  infralabials  10-9,  preocu- 
lars 2-2,  postoculars  2-2,  loreal  1-1,  temporals  2+2-2+3. 

32.    Coluber  taeniatus  taeniatus  (Hallo well) 

No.  36976  was  secured  at  Caliente,  Lincoln  County,  Nevada, 
May  4-8,  1913.  It  is  a  female  with  scales  in  15  rows,  gastros- 
teges 211,  urosteges  134,  supralabials  8-8,  infralabials  10-10, 
preoculars  2-2,  postoculars  2-2,  loreal  1-1,  temporals  2+2+2- 
2+2+2. 

No.  40505  was  found  July  4,  1916,  on  the  ground  under 
thick  brush  in  a  little  canon  near  Sutcliffe,  Pyramid  Lake, 
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Washoe  County.  It  is  a  male  with  scales  in  15  rows,  gastro- 
steges  214,  urosteges  130c,  anal  divided,  supralabials  8-8,  infra- 
labials  10-10,  preoculars  2-2,  postoculars  2-2,  loreal  1-1,  tempo- 
rals 2-f2+2-2+2+2. 

33.  Salvadora  hezalepis  (Cope) 

Our  only  Nevadan  specimen  of  this  snake  (No.  40506)  was 
taken  near  Sutcliffe,  Pyramid  Lake,  Washoe  County,  July  7, 
1916.  It  is  a  female  with  scale  counts  as  follows:  17  scale- 
rows,  gastrosteges  191,  urosteges  80c,  anal  divided,  supra- 
labials 9-9,  infralabials  11-11,  preoculars  1-1,  postoculars  3-3, 
loreal  1-1,  temporals  2+3-2+3. 

This  snake  was  found  on  the  ground  under  a  sage  bush  at 
about  five  o'clock  in  the  afternoon. 


34.  Pituophis  catenifer  deserticola  Stejneger 

Only  two  gopher  snakes  are  in  our  Nevada  collection.  No. 
37808  is  a  male  caught  at  Austin,  Lander  County,  Nevada, 
July  17-19,  1913.  Its  scales  are  in  29  rows,  gastrosteges  226, 
urost^es  66,  supralabials  8-8,  infralabials  13-13,  preoculars 
1-1,  postoculars  2-2,  loreal  1-1,  temporals  4+4-3+4. 

No.  40504,  a  male,  was  secured  near  Sutcliffe,  Washoe 
County,  July  13,  1916.  Its  scales  are  in  31  rows,  gastrosteges 
242,  urosteges  66c,  anal  single,  supralabial  8-8,  infralabials 
14-12,  preoculars  1-1,  postoculars  3-3,  loreal  1-1,  temporals 
3-3.    This  snake  was  found  on  a  shelf  in  a  kitchen  closet. 

38.  Thamnophis  ordinoides  elegans  (Baird  &  Girard) 

In  Nevada,  we  found  these  snakes  only  at  Glenbrook,  Doug- 
las County,  Nevada,  where  they  were  caught  along  a  small 
creek  near  Lake  Tahoe,  August  25-31,  1913.  Three  specimens 
were  collected  here  with  only  one  T.  o,  couchii  (No.  37999). 

These  specimens  are  of  the  T,  o.  elegans  type  of  coloration 
without  dorsal  spots  and  without  dark  markings  on  the  gastro- 
steges. 

39.  Thamnophis  ordinoides  vagrans  (Baird  &  Girard) 

Our  collection  includes  twenty-three  specimens  from  Nevada. 
No.  37995  was  taken  in  Smoky  Valley,  in  the  northwestern  part 
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of  Nye  County,  July  20,  1913.  The  other  twenty-two  were 
collected  at  Elko,  Elko  County,  July  14-16,  1913,  and  July  19, 
1916.  These  snakes  all  show  the  typical  coloration  in  which 
the  lateral  lines  are  absent,  the  dorsal  line  indistinct,  and  the 
dark  markings  on  the  gastrosteges  less  evident  than  in  typical 
specimens.  The  Elko  specimens  had  been  eating  larvae  of 
Rana  pipiens. 

40.  Thaninophis  ordinotdes  couchii  (Kennicott) 

A  single  specimen  (No.  37999)  from  Glenbrook,  Lake 
Tahoe,  was  referred  to  this  subspecies.  The  lateral  lines  arc 
absent,  the  dorsal  line  indistinct,  and  the  dark  markings  on  the 
gastrosteges  less  evident  than  in  T.  o.  vagrans.  This  specimen 
is  a  female. 

41.  Sonora  semiannulata  Baird  &  Girard 

One  specimen  (No.  37508)  was  found  just  before  dark, 
crawling  over  the  surface  of  the  desert  near  Rhyolite,  Nye 
County,  August  3-9,  1913.  Its  scales  are  in  15  rows,  gastro- 
steges 171,  urosteges  48,  supralabials  7-7,  infralabials  6-6, 
preocular  1-1,  postoculars  2-2,  loreal  1-1,  temporals  l-t-2-l-f  2. 

There  are  27  black  bars  on  the  body  and  nine  black  rings  on 
the  tail.  The  entire  dorsal  region  between  the  black  bars  is 
pinkish  orange,  increasing  in  intensity  toward  the  tail,  on  which 
it  is  bright  orange.  The  lateral  regions  are  yellowish  white, 
but  many  of  the  lateral  scales  show  central  or  basal  black  spots. 
This  specimen  agrees  in  coloration  with  No.  17550  from  Cave 
Creek,  Maricopa  County,  Arizona,  except  in  the  number  of  its 
dark  cross-bars. 

42.  Crotalus  oreganus  Holbrook 

One  male  rattlesnake  (No.  37997)  was  sent  to  us  by  Mr.  R. 
L.  Kennedy,  who  caught  it  near  Lamoille,  Elko  County,  June 
10,  1913.  It  is  typical  in  coloration.  The  scales  are  in  23 
rows,  gastrosteges  180,  urosteges  20,  supralabials  15-14,  infra- 
labials  15-16,  preoculars  2-2,  postoculars  3-3,  loreal  1-1. 

A  second  specimen  was  secured  on  Anaho  Island,  Pyramid 
Lake,  Washoe  County,  Nevada,  where  the  species  is  said  to 
be  common. 
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We  do  not  know  of  any  published  list  of  the  amphibians  and 
reptiles  of  Idaho.  The  little  that  is  known  regarding  the  occur- 
rence and  distribution  of  various  species  of  these  classes  within 
this  state  is  scattered  rather  widely  through  a  number  of  pub- 
lications and  is  not  readily  available  to  the  student.  In  record- 
ing the  Idaho  material  which  is  now  in  the  museum  of  the  Cali- 
fornia Academy  of  Sciences,  we,  therefore,  present  also  a  list 
similar  to  those  already  published  for  the  states  of  Arizona, 
Utah  and  Nevada.  This  list  is  thought  to  include  all  species 
now  definitely  known  to  live  in  Idaho.  Those  which  are  not 
yet  represented  in  the  Academy's  collections  by  specimens  col- 
lected in  Idaho  are  indicated  by  a  star  preceding  the  number 
in  the  list.  Following  this  list  are  given  notes  on  the  species 
in  the  Academy's  collections.  Most  of  our  Idaho  specimens 
were  secured  by  Mr.  Richard  P.  Erwin  and  Mr.  Joseph  R. 
Slevin. 
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1.  Ambystoma  macrodactylum 

2.  Ambystoma  tigrinum 

3.  Scaphiopus  hammondii 

4.  Bufo  boreas  boreas 
♦5.  Pseudacris  triseriata. 

6.  Hylaregilla 

7.  Rana  catesbeiana 

8.  Rana  pipiens 

9.  Rana  pretiosa 

0.  Crotaphytus  collar  is  bailey  i 

1.  Crotaphytus  wislizenii 

2.  Uta  stansburiana  stansburiana 

3.  Sceloporus  graciosus  graciosus 
.4.  Sceloporus  occidentalis  biseriatus 

5.  Phrynosoma  douglassii 

6.  Phrynosoma  platyrhinos 

7.  Cnemidophorus  tessellatus  tessellatus 
.8.  Plestiodon  skiltonianus 
9.  Charina  bottae  utahensis 

20.  Coluber  constrictor  mormon 

21.  Coluber  taeniatus  taeniatus 

22.  Pituophis  catenifer  stejnegeri  ? 
♦23.  Rhinocheilus  lecontei 

♦24.  Thamnophis  sirtalis  parietalis 

25.  Thamnophis  sirtalis  concinnus 

26.  Thamnophis  ordinoides  vagrans 
♦27.  Crotalus  confluentus 

♦28.  Crotalus  oreganus 

1.  Ambystoma  macrodactylum  Baird 

Cope's  A.  epixanthum  was  described  from  specimens  col- 
lected near  the  head  of  South  Boise  River,  on  the  south  side  of 
the  Sawtooth  Mountain  range,  Idaho.  Sixty-four  salamanders 
from  Boise  County  seem  to  us  to  be  indistinguishable  from 
numerous  specimens  of  A,  tnacrodactylum  collected  in  Wash- 
ington, Oregon  and  California.  Cope,  himself,  recorded  sal- 
amanders from  Montana  under  the  latter  name.  Of  our  speci- 
mens, twenty-one  were  secured  at  Payette  Lake,  Boise  County, 

•Species  which  the  Academy  has  not  yet  received  from  Idaho. 
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(Nos.  41580  and  41581)  on  September  5,  1916,  and  (Nos. 
43539  to  43557)  between  August  11  and  21,  1917.  Forty- 
three  (Nos.  45821-45863)  were  found  at  McCall,  Boise 
County,  August  6  to  14,  1918. 

2.  Ambystoma  tigrinum  (Green) 

Cope  (Bull.  U.  S.  Nat.  Mus.,  No.  34,  1889,  p.  83)  has 
recorded  this  salamander  from  Market  Lake,  Jefferson  County. 
The  species  is  represented  in  our  collections  by  six  larvae  col- 
lected by  Mr.  Brighton  C.  Cain  in  Bear  Lake  County.  No. 
47745  is  from  Bear  Lake.  The  other  five  (Nos.  47746-47750) 
were  caught  in  Deep  Lakes,  Bloomington  Canyon. 

3.  Scaphiopus  hammondii  Baird 

Fourteen  specimens  from  Boise,  Ada  County,  are  at  hand. 
Of  these,  six  (Nos.  43533-43538)  were  collected  July  9,  1917, 
one  (No.  45739)  May  6,  1918,  and  seven  (Nos.  45740-45746) 
July  19,  1917. 

4.  Bufo  boreas  boreas  (Baird  &  Girard) 

Thirty-two  toads  from  Idaho  are  in  our  collections.  Fifteen 
of  these  (Nos. 41 521-41 535,  and  45747-45756)  are  from  Boise, 
Ada  County.  Five  (Nos.  41571-41575)  were  collected  at  Pay- 
ette Lake,  Boise  County,  September  3-11,  1916,  and  one  (No. 
45820)  at  McCall,  Boise  County,  August  8,  1918.  One  (No. 
47744)  was  caught  at  Deep  Lakes,  Bloomington  Canyon,  Bear 
Lake  County,  July  29,  1920. 

6.  Hyla  regilla  Baird  &  Girard 

Two  tree-toads  (Nos.  41540-41541)  were  taken  at  Payette 
Lake,  Boise  County,  Sept.  2-4,  1916.  Two  hundred  and  sev- 
enteen (Nos.  41536-41539,  43532,  45527-45738)  were  col- 
lected at  Boise,  Ada  County,  in  August,  1916,  July  9,  1917, 
and  May  6  to  August  26,  1918. 

7.  Rana  catesbeiana  Shaw 

Mr.  Slevin  was  told  that  this  frog  had  been  introduced  into 
Idaho  some  years  before  his  visit  and  was  spreading  rapidly. 
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Eighty-three  specimens  were  collected  near  Boise,  Ada  G>unty, 
(Nos.  41453-41510)  on  August  23  and  24,  1916,  and  (Nos. 
45451  to  45475)  between  May  23  and  September  2,  1918. 

8.  Rana  pipiens  Schreber 

One  hundred  and  seventy-four  specimens  of  this  frog  are 
included  in  our  Idaho  collections.  Forty-six  of  these  (Nos. 
41307-41352)  were  taken  at  Fort  Hall,  Bingham  County,  Au- 
gust 12  to  16,  1916.  One  (No.  47742)  was  caught  by  Mr. 
Brighton  C.  Cain  at  Bear  Lake,  Bear  Lake  County,  July  22, 
1920,  and  another  (No.  47743)  at  Deep  Lakes,  Bloomington 
Canyon,  Bear  Lake  County,  July  29,  1920.  All  the  other  spec- 
imens were  collected  near  Boise,  Ada  County,  (Nos.  41388- 
41452  and  41511-41520)  in  August  and  September,  1916,  and 
(Nos.  45476-45526)  from  July  18  to  September  2,  1918. 

9.  Rana  pretiosa  Baird  &  Girard 

One  hundred  and  twenty-five  frogs  of  this  species  were 
secured  in  tdaho,  as  follows : 

Twenty-eight  (Nos.  41542-41570)  at  Payette  Lake,  Boise 
County,  September  5  to  9,  1916. 

Fifty-six  (Nos.  41584-41639)  at  Guyer  Hot  Springs,  Blaine 
County,  September  18  and  19,  1916. 

Forty-one  (Nos.  45779-45819)  at  McCall,  Boise  County, 
August  6  to  11,  1918. 

11.  Crotaph3rtU8  wislizenii  Baird  &  Girard 

Two  (Nos.  41275-41276)  were  taken  at  Fort  Hall,  Bingham 
County,  August  11,  1916.  Seventeen  were  collected  near 
Boise,  Ada  County,  as  follows:  three  (Nos.  45421-45423) 
from  May  22  to  August  16,  1914;  six  (Nos.  41366-41371) 
from  August  25  to  29,  1916;  three  (Nos.  45418-45420)  Au- 
gust 21  to  26,  1916;  four  (Nos.  45424-45427)  June  24,  1917; 
and  one  (No.  45417)  July  15,  1918. 

The  femoral  pores  in  nineteert  specimens  vary  from  sixteen 
to  twenty;  being  16  once,  17  six  times,  18  eleven  times,  19 
thirteen  times,  and  20  seven  times.  The  average  of  the  thirty- 
eight  thighs  is  18.5. 
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13.  Sceloporus  gradosus  gradosus  (Baird  &  Girard) 

The  collections  contain  fifty-four  specimens  from  Idaho.  Of 
these,  two  (Nos.  20947,  20948)  were  collected  at  Pocatello, 
Bannock  County ;  one  (No.  20949)  is  from  Idaho  Falls,  Bonne- 
ville County;  thirty-eight  (Nos.  41110-41119  and  41277- 
41304)  were  secured  at  Fort  Hall,  Bingham  County,  August 
11-16,  1916;  and  thirteen  (Nos.  41385,  45435-45446)  were 
found  at  Boise,  Ada  County,  in  August  and  September. 

The  femoral  pores  in  fifty-four  specimens  vary  from  eleven 
to  seventeen;  being  11  twice,  12  nine  times,  13  twenty-five 
times,  14  thirty-two  times,  15  twenty-two  times,  16  sixteen 
times,  and  17  twice.  The  average  of  the  one  hundred  and  eight 
thighs  is  14.1. 

14.  Sceloporus  occidentalis  biseriatus  (Hallowell) 

All  our  Idaho  specimens  were  secured  near  Boise,  Ada 
County.  Here  two  (Nos.  45449, 45450)  were  taken  September 
9, 1914,  thirteen  (Nos.  41372-41384)  August  25-28,  1916,  and 
two  (Nos.  45447,  45448)  August  16,  1918. 

The  femoral  pores  in  seventeen  specimens  vary  from  thirteen 
to  seventeen ;  being  13  six  times,  14  six  times,  15  fourteen  times, 
16  four  times,  and  17  four  times.  The  average  of  the  thirty- 
four  thighs  is  14.8. 

15.  Pbrynosoma  douglassii  (Bell) 

Our  three  Idaho  specimens  of  this  horned-toad  were  taken 
one  (No.  41305)  at  Fort  Hall,  Bingham  County,  August  11, 
1916,  and  two  (Nos.  45433,  45434)  at  Boise,  Ada  County,  in 
July  and  August,  1916. 

16.  Pbrynosoma  platyrhinos  Girard 

One  specimen  (No.  20932)  from  Bliss,  Gooding  County,  is 
in  the  collection.    Its  femoral  pores  are  11-11. 

17.  Cnemidophorus  tessellatus  tessellatus  (Say) 

Only  six  Idaho  specimens  are  at  hand.  These  are  one  (No. 
20944)  from  Upper  Salmon  Falls,  Twin  Falls  Coimty,  and 
five  from  Boise,  Ada  County,  where  they  were  taken  (No. 
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41386)  oo  .Kaposi  26.  1916l  and  (Xos.  45429-45432)  t 
Maj  30  and  Septtn^Kr  30.  1918. 

The  feuimal  pores  m  six  ^jjctimfos  taij  fnxn  ciglitcea  to 
tmnty-two:  being  18  foor  rune*.  19  tluve  tunes.  20  twice,  21 
once,  and  22  twice.    The  aTCiage  of  the  twdw  thighs  is  19.5. 


I  Baird  &  Gtiard 
The  two  specimens  of  this  sldnk  probaUv  furnish  the  first 
record  of  this  species  in  Idaho.    Tber  were  talnn  (No.  41306) 
at  Fort  Hall.  Bii^:ham  Coontr.  August  12.  1916,  and  (No. 
41387)  at  Boise.  Ada  Counnr.  At^ost  29.  1916. 

19.  Charina  bottK  ntahcnm  Van  Denbnrgfa 

Two  specimens  from  Blue  Lake  and  Hood's  Valley.  Kootenai 

County,  in  the  collection  of  Stanford  Uni\-ereity  have  been 

recorded  in  these  Proceedings  (Series  4.  VoL  X.  No.  3.  1920, 

p.  32). 

20.  Coluber  coostrictor  monnao  (Baird  &  Girard) 

The  collections  include  nineteen  of  these  Facers  from  Boise, 
Ada  County.  Nine  specimens  ^Xos,  41353-41361)  were  col- 
lected .August  26  and  27,  1916:  one  (No.  45410)  May  30.  and 
one  (No.  43530)  Tune  21.  1917.  Eight  specimens  (Nos. 
45402-45409)  were  taken  June  3  to  Sept.  2.  1918. 
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21.  Coluber  tgniatns  teniatus  (HallowcU) 

Two  spedmens  from  Boise,  Ada  County,  At^[ust  29,  1916, 
have  scale  connts  as  foUows: 
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22.    Pitnophin  catcnifer  stejn^cri  Van  Denbniigh  ? 

Two  gopher-snakes  (Nos.  45129,  45130)  taken  at  Boise, 
Ada  County,  June  25  and  29, 1918,  have  already  been  recorded. 
(Proc.  Cal.  Acad.  Sci.,  Ser.  4,  Vol,  X,  1920,  p.  23). 


23.  Khinochdlus  lecontet  Baird  &  Girard 

So  far  as  we  know  this  snake  has  never  been  recorded  as 
occurring  in  Idaho.  We  have  secured  no  spedmens  there. 
The  species  is  added  to  the  list  because  of  a  specimen  in  the 
Julius  Hurter  collection,  now  in  the  National  Museum.  This 
specimen  was  sent  to  us,  for  examination,  by  Mr.  Hurter,  who 
stated  that  it  had  been  caught  in  Elmore  County,  Idaho,  Octo- 
ber 15,  1910.  It  is  a  female  with  scales  in  25  rows;  gastro- 
st^;es  201 ;  urosteges  43,  the  second  to  the  twenty-fourth  not 
divided ;  anal  single ;  supralabials  8-8,  the  seventh  largest,  the 
fourth  and  fifth  reaching  eye ;  inf ralabials  8-8,  the  fifth  largest ; 
preoculars  1-1 ;  postoculars  2-2 ;  loreal  1-1 ;  temporals  l-|-3+4- 
2+3+4;  anterior  and  posterior  genials  nearly  equal;  red 
blotches  29  on  body  and  seven  on  tail. 

This  species  is  as  yet  unknown  from  Nevada,  Or^^n,  and 
Utah. 

25.  Thamnophis  sirtalis  condnnus  (Hallowell) 

Our  collections  indude  ten  specimens  of  this  garter-snake. 
These  are  one  (No.  45428)  taken  at  Boise,  Ada  County,  July 
17,  1918,  and  nine  (Nos.  45770-45778)  from  McCall,  Boise 
County,  August  6-11,  1918.  They  have  the  following  scale- 
counts: 
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26.  Thanuuqrhis  ordint^es  vagrans  (Baird  &  Gtrard) 
This  garter-snake  is  conunon  in  Idaho,  whence  we  have  re- 
ceived fifty-two  specimens.  Many  of  these  have  been  recorded 
in  our  paper  on  the  garter-snakes  of  western  North  America 
(Proc.  Cal.  Acad.  Sci.,  Ser.  4,  Vol.  VIII,  No.  6,  1918,  pp. 
241-244). 

Since  the  publication  of  that  paper,  thirty-nine  specimens 
have  been  received  as  follows:  Six  (Nos.  4S411-4S416)  col- 
lected at  Boise,  Ada  County,  June  6  to  September  16,  1918; 
eight  (Nos.  45757-45764)  from  McCall,  Boise  County,  Au- 
gust 10-11,  1918;  three  (Nos.  45765-45767)  from  Little  Pay- 
ette Lake,  August  11,  1918;  two  (Nos.  45768,  45769)  from 
North  Fork  of  Lake  Fork  Creek,  Boise  County,  August  7, 
1914;  ten  (Nos.  45864-45873)  from  Warm  Springs  Creek 
three  miles  west  of  Ketchum,  Blaine  County,  August  29-30, 
1919 ;  and  ten  (  Nos.  47732-47741 )  from  Bear  Lake.  Bear  Lake 
County,  July  17-22,  1920.  The  scale-counts  of  these  speci- 
mens are  given  below. 
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A  LIST  OF  THE  AMPHIBIANS  AND  REPTILES  OF  THE 

PENINSULA  OF  LOWER  CALIFORNIA,  WITH 
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BY 
JOHN  VAN  DENBURGH 
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AND 
JOSEPH  R.   SLEVIN 

Assistant  Curator  of  the  Department  of  Herpetology 

This  paper  is  primarily  based  upon  a  collection  gathered  by 
Mr.  Slevin,  in  the  Cape  Region  of  Lower  California,  Mexico, 
in  the  months  of  June  to  September,  1919.  Mr.  Slevin  also 
made  a  small  collection  at  Ensenada,  in  1905,  while  a  member 
of  the  Academy's  expedition  to  the  Galapagos  Islands.  These 
specimens,  and  also  a  few  secured  by  Dr.  Gustav  Eisen  in 
June,  1899,  at  San  Xavier,  are  included  in  this  report.  The 
specimens  are  all  in  the  collection  of  the  Academy,  with  the 
exception  of  those  collected  by  Dr.  Eisen,  which  were  destroyed 
in  the  great  fire  of  April,  1906. 

The  herpetology  of  Lower  California  was  reviewed  in  sev- 
eral papers  published  in  these  Proceedings  in  1895  and  1896. 
Since  that  time,  through  the  study  by  Mocquard*  of  a  collection 

^  Mocquard,  Nout.  Arch.  Mus.  Hist.  Nat.  Paris..  Ser.  4.  Vol.  I,   1899,  pp.  297-343. 
pis.  1113. 
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made  by  M.  Diguet,  and  the  publication  by  Meek*  of  a  list  of 
those  secured  by  Edmund  Heller,  a  number  of  species  have 
been  added  to  those  known  from  the  peninsula.  It  therefore 
seems  worth  while  to  publish  a  new  list  including  all  that  are 
known  to  occur  on  the  peninsula.  The  island  reptiles  are  not 
included  here.  They  have  been  recorded  in  another  paper' 
published  by  us,  and  in  one  by  Miss  Mary  C.  Dickerson*. 

In  the  following  list  a  star  preceding  the  number  indicates 
that  no  Lower  Californian  specimens  of  that  species  are  at 
present  in  the  collection  of  the  Academy.  The  letters  N.,  C, 
and  S.,  following  the  names,  indicate  in  a  general  way  the 
portions  of  the  peninsula  inhabited  by  each  species ;  N.  mean- 
ing northern  and  including  the  San  Diegan  and  Desert  areas ; 
C.  the  central  porti9n  of  the  peninsula;  and  S.  the  southern 
or  Cape  Region.  A  few  species  are  included  in  the  list  without 
numbers  but  enclosed  in  brackets.  These  have  not  yet  actu- 
ally been  collected  in  Lower  California,  but  have  been  taken 
in  California  so  close  to  the  line  as  to  make  it  practically  cer- 
tain that  they  occur  in  the  Mexican  territory. 

LIST  OF  THE  AMPHIBIANS  AND  REPTILES  OP 
LOWER  CALIFORNIA,  MEXICO 

*1.  Batrachoseps  attenuatus.  N.  S. 
*2.  Plethodon  croceater.  N.  S  ? 

[Aneides  lugubris  lugubris].  N. 

3.  Scaphiopus  couchii.  S. 

4.  Bufo  boreas  halophilus.  N. 

5.  Bufo  punctatus.  S. 

6.  Hyla  regilla.  N.  S. 

7.  Hyla  arenicola.  N. 
*8.  Rana  dra)rtonii.  N. 

9.  Phyllodactylus  tuberculosus.  C.  S. 
10.  Phyllodactylus  unctus.  S. 
*11.  Coleonyx  variegatus.  N.  C. 

12.  Ctenosaura  hemilopha.  S. 

13.  Dipsosaurus  dorsalis  dorsalis.  N.  C. 

•Meek,  Field  Columbian  Mus.,  Zool.  Series,  Vol.  VII,  No.   1,   1906,  pp.   319,  pis. 
Mil. 

•  Van  Dcnburgh  &  Slcvin,  Proc.  Cal.  Acad.  Sci.,  Ser.  4.  Vol.  IV,  1914,  pp.  129152. 
«  Dickerson,  Bull.  Amer.  Mus.  Nat.  Hist.,  Vol.  XLI,  1919.  pp.  461-477. 
^Species  which  the  Academy  has  not  yet  received  from  Lower  California. 


Vol.  XI]     VAN  DBNBURGHSLEVW^^MPHIBIANS  AND  REPTILES  $1 

14.  Dipsosaurus  dorsalis  lucasensis.  S. 

♦15.  Sauromalus  ater.  N.  C. 

♦16.  Crotaphytus  collaris  baileyi.  N. 

♦17.  Crotaph)rtus  wislizenii.  N.  S. 

18.  Uma  notata.  N. 

19.  Callisaurus  crinitus.  C. 

20.  Callisaurus  draconoides.  S. 
♦21.  Callisaurus  ventralis  ventralis.  N.  C. 
♦22.  Holbrookia  species  ?  C. 

23.  Uta  thalassina.  S. 

24.  Uta  repens.  C. 
♦25.  Uta  meamsi.  N.  C. 

[Utaomata].  N. 

26.  Uta  graciosa.  N.  C. 

27.  Uta  nigricauda.  S. 
♦28.  Uta  microscutata.  N.  C. 

29.  Uta  stansburiana  elegans.  N.  C.  S. 

♦30.  Uta  stansburiana  hesperis.  N. 

♦31.  Sceloporus  graciosus  vandenburgianus.  N. 

32.  Sceloporus  occidentalis  biseriatus.  N. 

♦33.  Sceloporus  magister.  N. 

34.  Sceloporus  rufidorsum.  N. 

35.  Sceloponis  zosteromus.  S. 
♦36.  Sceloporus  orcutti.  N.  C. 

37.  Sceloporus  licki.  S. 

38.  Phrynosoma  coronatum.  S.  C. 

39.  Phrynosoma  blainvillii  blainvillii.  N. 
♦40.  Phrynosoma  solare.  C. 
♦41.  Phrynosoma  platyrhinos.  N. 

[Phrynosoma  m'callii].    N. 

42.  Gerrhonotus  multicarinatus.  S. 

♦43.  Gerrhonotus  scincicauda  webbii.  N. 

♦44.  Anniella  pulchra.  N. 

♦45.  Xantusia  vigilis.  N. 

46.  Xantusia  gilberti.  S. 

47.  Cnemidophorus  maximus.  S. 
[Cnemidophorus  tessellatus  tessellatus].  N. 

♦48.  Cnemidophorus  tessellatus  stejnegeri.  N. 


•Species  which  the  Academy  has  not  from  Lower  California. 
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♦49.  Cnemidophorus  rubidus.  C 

50.  Verticaria  hyperythra  hyperythra.  S. 

51.  Verticaria  hyperythra  beldingi.  N.  C. 
*52.  Plestiodon  skiltonianus.  N.  S. 

♦53.  Plestiodon  lagunensis.  S. 

♦54.  Euchirotes  biporus.  S. 

*55.  Siagonodon  humilis.  S.  C. 

♦56.  Lichanura  roseofusca.  N. 

♦57.  Lichanura  tiivirgata.  S. 

58.  Coluber  flagellum  piceus.  N.  C.  S. 

♦59.  Coluber  lateralis.  N.  C. 

*60.  Coluber  aurigulus.  S. 

61.  Salvadora  hexalepis.  N.  C.  S. 

62.  Phyllorhynchus  decurtatus.  N.  S. 

63.  Elaphe  rosaliae.  C.  S. 

64.  Arizona  elegans.  N. 

65.  Pituophis  catenifer  annectens.  N. 
[Pituophis  catenifer  deserticola] .  N. 

66.  Pituophis  vertebralis.  C.  S. 
♦67.  Lampropeltis  getulus  boylii.  N. 

68.  Lampropeltis  getulus  conjuncta.  S. 
♦69.  Lampropeltis  getulus  yumensis.  N. 
[Lampropeltis  californiae].  N. 

70.  Lampropeltis  nitida.  S. 
*71.  Rhinocheilus  lecontei.  N. 

72.  Hypsiglena  ochrorhynchus  ochrorhynchus.  C.  S. 

73.  Natrix  valida.  S. 

♦74.  Thamnophis  ordinoides  vagrans.  N. 

♦75.  Thamnophis  ordinoides  hammondii.  N.  C. 

*76.  Sonora  episcopa.  N. 

[Sonora  occipitalis].  N. 
77.  Chilomeniscus  cinctus.  C.  S. 
*78.  Chilomeniscus  stramineus.  S. 
*79.  Tantilla  planiceps.  C.  S. 

[Tantilla  eiseni].  N. 

80.  Trimorphodon  lyrophanes.  C.  S. 

81.  Crotalus  lucasensis.  S. 

82.  Crotalus  exsul.  N.  C. 

'Species  which  the  Academy  has  not  from  Lower  California. 
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*83.  Crotalus  oreganus.  N. 

84.  Crotalus  enyo.  C.  S. 

85.  Crotalus  mitchellii.  N.  C.  S. 
*86.  Crotalus  cerastes.  N. 

[Clemmys  marmorata].  N. 
87.  Pseudemys  nebulosa.  C.  S. 
♦88.  Chelonia  agassizii.  S. 
♦89.  Eretmochelys  squamosa.  S. 
♦90.  Caretta  olivacea.  S. 

3.  Scaphiopus  couchii  Baird 

On  the  way  from  La  Paz,  at  sea  level,  to  San  Pedro,  at  an 
altitude  of  six  hundred  feet,  the  country  passed  through  was 
the  floor  of  the  desert,  covered  with  a  heavy  growth  of  cactus, 
mesquite,  and  various  desert  plants.  Large  numbers  of  this 
spadefoot  toad  were  collected  on  July  3  while  traversing  this 
region.  This  proved  just  the  proper  time  to  secure  any  num- 
ber of  specimens,  for  thunder  storms,  accompanied  by  heavy 
rains,  at  a  temperature  of  seventy-five  or  eighty  degrees,  were 
of  daily  ocairrence.  Immediately  after  the  rains,  the  pools 
of  water  left  in  the  road  would  be  swarming  with  toads.  A 
pool  fifteen  or  twenty  feet  in  length,  and  six  feet  or  so  wide, 
would  contain  as  many  as  a  hundred  or  more.  This  was  the 
height  of  the  breeding  season,  as  nearly  all  the  specimens  ob- 
served were  copulating.  ^They  made  a  loud  croaking  noise  and 
would  dive  on  one's  approach,  appearing  again  a  few  feet  off, 
the  male  still  clinging  to  its  mate.  This  was  the  only  time  this 
species  was  observed,  although  several  nights  were  spent  in 
this  locality  collecting  with  a  light. 

4.  Bufo  boreas  halophilus  (Baird  &  Girard) 

A  single  young  toad  (No.  8579),  captured  at  Ensenada  in 
July,  1905,  affords  the  first  definite  record  of  this  species  in 
the  peninsula. 

5.  Bufo  punctatus  Baird  &  Girard 

This  species,  although  supposed  to  be  more  abundant  in  the 
Cape  Region  than  Scaphiopus  couchii,  was  not  found  in  such 

*Specie8  which  the  Academy  has  not  from  Lower  California. 
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numbers.    It  was  collected  in  only  three  localities :  at  an  eleva- 
tion of  1400  feet  in  the  foothills  of  the  Sierra  Laguna  Moun- 
tains, at  San  Antonio  803  feet  above  sea  level,  and  at  San 
Pedro.     While  collecting  with  a  light  early  in  the  evening 
forty-six  specimens  were  taken  around  the  public  square  in 
the  little  village  of  San  Antonio.     They  were  heard  calling 
late  into  the  evening.    A  specimen  captured  was  observed  to 
make  a  shrill  whistling  noise  of  four  or  five  seconds  duration 
.^%     with  about  the  same  interval,  the  throat  swelling  considerably 
L:JS      while  it  was  doing  so.    The  stomach  of  a  specimen  picked  up 
'**i^^    dead  contained  the  wing  covers  of  several  species  of  small 
**      beetles. 

At  Ensenada,  in  July,  1905,  a  number  of  young  specimens 
(Nos.  8562-8569,  8576-8578,  8580-8589,  8645-8672)  were 
secured. 

6.  Hyla  regilla  Baird  &  Girard 

During  the  visit  to  the  Cape  Region,  only  one  locality  was 
found  where  this  little  tree-toad  might  be  expected  to  occur. 
This  was  in  the  Sierra  Laguna  opposite  Todos  Santos,  at  an 
elevation  of  5400  feet.  The  only  two  specimens  (Nos.  47255, 
47256)  taken  were  found  in  the  wet  grass  alongside  a  stream  of 
running  water.  During  the  night  a  few  were  heard  calling,  but 
a  thorough  search  of  the  streams  and  much  beating  of  grass 
resulted  in  no  more  specimens  being  found. 

At  Ensenada,  eight  typical  specimens  (Nos.  8570-8573, 
8590-8593)  were  collected  in  July,  1905. 

7.  Hyla  arenicolor  Cope 

On  February  27,  1908,  Mr.  R.  H.  Beck  collected  twenty 
specimens  (Nos.  13424-13443)  of  this  tree-toad  at  Ensenada. 
These  seem  to  furnish  the  first  definite  record  of  this  species 
in  Lower  California.  Mr.  Beck  did  not  secure  any  specimens 
of  Hyla  regilla,  which  was  the  only  species  found  by  the 
Academy's  collectors  at  Ensenada  in  July,  1905. 

9.  Phyllodactylus  tuberculosus  Wiegmann 

A  single  gecko  of  this  species  (No.  3829)  was  found  by 
Dr.  Eisen  at  San  Xavier. 
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Mr.  Slevin  collected  one  ( No.  46843 )  at  San  Bartolo,  in  the 
Cape  Region.  It  was  found  under  a  flake  of  granite  pulled 
off  of  a  large  boulder  in  the  canyon  bottom.  This  harmless 
little  lizard  is  much  feared  by  the  natives.  They  consider  its 
bite  to  be  deadly,  and  believe  that  picking  one  up  will  cause 
the  skin  to  fall  off  the  hand.  The  natives  say  that  this  gecko 
is  not  common.    Their  name  for  it  is  Salamanquesa. 

10.  Phyllodactylus  unctus  (Cope) 

Two  specimens  of  this  species  were  collected:  one  (No. 
46844)  at  Agua  Caliente  under  the  bark  of  an  old  stump,  and 
the  other  (No.  46842)  at  Miraflores  under  the  baric  of  the 
Guamuchil,  (Pithecolobium  dulce).  The  natives  do  not  dis- 
tinguish this  from  the  larger  P.  tuberculosus,  but  on  account 
of  its  small  size  call  it  Salamanquesa  chiquita.  Like  other 
lizards  of  this  genus  it  lives  under  the  bark  of  trees  and  in  the 
thatched  roofs  of  houses. 

12.  Ctenosaura  hemilopha  Cope 

This  is  the  largest  lizard  of  the  Cape  Region  and  was  col- 
lected in  the  following  localities:  Vicinity  of  La  Paz,  San 
Pedro,  Triunfo,  San  Antonio,  San  Bartolo,  Buena  Vista,  San- 
tiago, Agua  Caliente,  San  Jose  del  Cabo  and  Todos  Santos. 
It  is  fairly  abundant  where  found,  and  inhabits  the  large  granite 
boulders  in  company  with  Uta  thalassina.  Where  boulders  are 
not  plentiful  these  iguanas  resort  to  the  trees.  At  San  Bartolo 
they  were  seen  only  among  the  granite  boulders,  which  abound 
in  that  vicinity,  but  at  San  Pedro  and  Agua  Caliente  they  were 
found  in  the  trees.  None  was  observed  on  the  ground.  They 
seem  to  live  strictly  on  vegetable  matter,  and  the  stomachs  of 
all  the  specimens  collected  contained  the  leaves  of  one  of  the 
common  trees.  On  breaking  off  the  hollow  limb  of  a  tree,  at 
San  Pedro,  a  Ctenosaura  was  found  so  tightly  wedged  within 
that  it  could  be  secured  only  by  cutting  it  out  with  a  small 
hand  axe.  They  have  the  same  habit  as  our  Chuckwalla 
(Sauromalus  ater)  of  getting  into  crevices  and  holding  tight 
by  puffing  up  the  body.  Large  specimens  are  very  rare,  as  the 
natives  kill  them  for  food  whenever  they  find  one  of  desirable 
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size.  They  are  somewhat  vicious  when  captured,  and  when 
held  by  the  tail  will  always  keep  the  mouth  open  ready  to  seize 
whatever  comes  within  reach. 

The  coloration  in  life  of  No.  46408,  was  as  follows :  The 
back  and  sides  are  grayish,  mottled  with  black.  Three  trans- 
verse black  bands  cross  the  shoulders.  The  upper  surfaces  of 
the  fore  limbs  are  black,  spotted  with  g^y ;  of  the  hind  limbs, 
gray  mottled  with  black.  The  gular  region  is  black,  bordered 
with  gray.  The  ventral  surface  between  the  fore  limbs  is  black. 
The  belly  is  grayish. 

The  femoral  pores  in  fifty  specimens  vary  from  four  to  seven ; 
being  4  six  times,  5  thirty-nine  times,  6  forty-four  times,  and 
7  eleven  times. 

13.  Dipsosaurus  dorsalis  dorsalis  (Baird  &  Girard) 

Three  specimens  collected  at  San  Xavier  probably  belonged 
to  this  subspecies.    These  were  Nos.  3781,  3824  and  3844. 

14.  Dipsosaurus  dorsalis  lucasensis  Van  Denburgh 

This  lizard,  abundant  throughout  the  low  brushy  country  in 
the  Cape  Region,  was  collected  at  the  following  localities: 
La  Paz,  San  Pedro,  Triunfo,  San  Bartolo,  Buena  Vista,  San- 
tiago, Agua  Caliente,  Miraflores,  San  Jose  del  Cabo,  Cabo  San 
Lucas  and  Todos  Santos.  The  local  name  is  Cachora,  This 
species  was  not  noted  above  1020  feet  and  was  particularly 
abundant  close  to  the  coast.  Among  the  sand  dunes  back  of 
the  beach  at  San  Jose  del  Cabo  any  number  of  specimens  could 
be  collected.  Their  principal  enemy  seemed  to  be  the  red  racer, 
and  two  or  three  specimens  of  this  snake  when  captured  were 
found  to  contain  the  remains  of  a  Dipsosaurus,  and  one  red 
racer  had  a  full  grown  lizard  of  this  species  in  its  stomach. 

The  femoral  pores  in  fifty  specimens  vary  from  sixteen  to 
twenty-one;  being  16  twice,  17  eighteen  times,  18  thirty-six 
times,  19  twenty-six  times,  20  twelve  times,  and  21  six  times. 

18.  Uma  notata  Baird 

A  single  specimen  (No.  39687)  collected  south  of  Laguna 
Salada  about  eighty  miles  south  from  Mexicali,  April  5,  1915, 
was  presented  to  us  by  Mr.  R.  C.  Murphy. 
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19.  Callisaunis  crinitus  Cope 

One  specimen  (No.  47731),  presented  by  Miss  Mary  C. 
Dickerson  of  the  American  Museum  of  Natural  History,  was 
collected  at  San  Bartholeme  Bay,  Lower  California,  March  14, 
1911. 

20.  Callisaunis  draconoides  Blainville 

This  lizard,  called  by  the  natives  Cachora  de  arena,  is  a 
fairly  common  species,  especially  near  the  sea  coast  where  most 
of  our  specimens  were  collected.  Here  it  was  found  in  the 
sandy  areas  back  of  the  beaches.  In  the  interior  it  frequented 
the  hot  sandy  bottoms  of  the  canyons  and  adjacent  arroyos. 
It  was  collected  at  the  following  localities:  Todos  Santos, 
Cabo  San  Lucas,  San  Jose  del  Cabo,  Miraflores,  Agua  Caliente, 
Buena  Vista,  San  Bartolo,  San  Antonio,  Triunfo,  San  Pedro 
and  La  Paz. 

The  femoral  pores  in  fifty  specimens  vary  from  twelve  to 
twenty ;  being  12  once,  13  four  times,  14  nine  times,  15  twenty- 
one  times,  16  twenty-four  times,  17  twenty-two  times,  18 
twelve  times,  19  five  times,  and  20  once. 

21.  Callisaunis  ventralis  ventralis  (Hallowell) 

One  specimen  (No.  3815)  was  taken  by  Dr.  Eisen  at  San 
Xavier,  in  June,  1899. 

23.  Uta  thalassina  Cope 

This  large  lizard,  the  most  beautiful  species  of  the  Cape 
Region,  was  collected  at  Triunfo,  San  Bartolo,  Agua  Caliente, 
and  in  the  Sierra  Laguna  Mountains.  One  was  seen  at  Cabo 
San  Lucas  where  the  type  was  secured  by  Xantus.  As  a  rule, 
these  lizards  are  fairly  abundant  where  found.  They  frequent 
the  cracks  and  crevices  in  and  between  huge  granite  boulders 
piled  up  in  the  canyon  bottoms  and  the  small  adjacent  arroyos. 
They  resemble  Uta  mearnsi  in  their  habits,  crawling  along  the 
surface  of  the  boulders  and  keeping  always  close  to  a  crack  or 
crevice  into  which  they  disappear  on  one's  close  approach. 
Being  rather  shy,  they  will  not  permit  one  to  come  closer  than 
ten  or  twenty  feet.  On  several  occasions  they  were  seen  to 
jump  from  boulder  to  boulder  a  distance  of  four  feet  by  actual 
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measurement  They  were  found  to  range  up  to  5400  feet  in 
the  Sierra  Laguna  but  at  this  elevation  they  were  rare,  and 
only  three  were  seen  in  a  small  isolated  pile  of  granite  in  a 
mountain  meadow.  The  two  specimens  collected  there  did  not 
show  the  brilliant  coloring  of  those  secured  at  lower  levels. 

Specimen  No.  46505  showed  the  following  colors  in  life: 
Top  of  head  greenish  blue ;  between  the  shoulders  six  spots  of 
sky  blue;  anterior  three  transverse  dorsal  bars  jet  black,  each 
black  bar  bordered  posteriorly  by  one  of  orange;  three  less 
intensely  black  bars  cross  posterior  half  of  body ;  tail  with 
fifteen  dark  green  bands  spotted  with  black  and  narrowly  bor- 
dered with  light  green ;  limbs  light  green  or  grayish,  with  bars 
of  black;  lower  surfaces  grayish,  with  exception  of  throat, 
chest  and  belly  back  to  a  point  midway  between  the  limbs,  which 
are  a  rich  orange ;  light  blue  spots  on  throat. 

The  femoral  pores  in  fifty  specimens  vary  from  fourteen  to 
twenty-one;  being  14  twice,  15  four  times,  16  sixteen  times, 
17  nineteen  times,  18  thirty-one  times,  19  twenty  times,  20 
seven  times,  and  twenty-one  once. 

24.  Uta  repens  Van  Denburgh 

One  specimen  (No.  3785)  was  taken  by  Dr.  Eisen  at  San 
Xavier. 

26.  Uta  gracioBa  (Hallowell) 

Mr.  R.  C.  Murphy  very  kindly  presented  a  specimen  (No. 
39688)  of  this  species  collected  by  himself  south  of  Laguna 
Salada,  about  eighty-five  miles  south  from  Mexicali,  April  7, 
1915. 

27.  Uta  nigricauda  Cope 

This  little  tree  lizard  is  one  of  the  common  species  through- 
out the  Cape  Region  where  the  natives  call  it  Bejore  depiora. 
It  was  collected  at  Todos  Santos,  Cabo  San  Lucas,  San  Jose 
del  Cabo,  Miraflores,  Agua  Caliente,  Santiago,  San  Antonio, 
Triunfo,  La  Paz,  San  Pedro,  and  in  the  foothills  of  the  Sierra 
Laguna  Mountains.  These  lizards  frequented  rock  piles,  stone 
fences  and  the  granite  boulders  in  the  canyon  bottoms,  but 
more  commonly  were  found  on  Mesquite  and  other  trees  grow- 
ing at  the  lower  levels.     They  seldom  were  seen  upon  the 
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ground.  On  several  occasions  they  were  observed  eating  ants 
which  they  had  captured  crawling  up  the  tree  trunks. 

A  specimen  (C.  A.  S.  No.  46536)  was  colored  in  life  as 
follows :  Throat  patch  lemon ;  belly  indigo  blue,  lightly  spotted 
on  sides  with  very  light  blue;  back  dark  gray  to  brown  with 
transverse  bars  of  black,  divided  along  the  dorsal  line  by  rows 
of  small  grayish  scales. 

The  femoral  pores  in  fifty  specimens  vary  from  nine  to  four- 
teen; being  9  eleven  times,  10  thirty-nine  times,  11  thirty- 
seven  times,  12  nine  times,  13  three  times,  and  14  once. 

28.  Uta  microscutata  Van  Denburgh 

This  very  small-scaled  Uta  evidently  is  abundant  about  San 
Xavier,  for  Dr.  Eisen  collected  fifty-three  specimens  of  it  there, 
in  June,  1899.  (Nos.  3782-3784,  3786-3790,  3792,  3794-3801, 
3803,  3805,  3806,  3808-3814,  3816-3821,  3823,  3825-3828, 
3830-3839,  3841-3843,  3845-3847). 

29.  Uta  stansburiana  el^ans  (Yarrow) 

Five  specimens  (Nos.  3793,  3802,  3804,  3807,  3822)  were 
collected  by  Dr.  Eisen  at  San  Xavier. 

This  lizard,  which  generally  is  common  in  desert  areas,  was 
not  found  so  in  the  Cape  Region,  and  strange  to  say,  was  taken 
only  at  the  sea-coast.  None  was  seen  in  any  of  the  interior 
country.  All  the  specimens  taken  were  found  in  brushy  areas 
back  of  the  beaches.  It  was  collected  at  the  following  localities : 
La  Paz,  Buena  Vista,  San  Jose  del  Cabo,  and  Todos  Santos. 

The  femoral  pores  in  seventy-two  thighs  of  specimens  from 
the  Cape  Region  vary  from  twelve  to  seventeen;  being  12  four 
times,  13  sixteen  times,  14  twenty- four  times,  15  twenty-one 
times,  16  five  times,  and  17  twice. 

This  lizard  was  found  also  at  Ensenada,  where  Nos.  8541, 
8555-8560,  8603-8616,  and  8642-8644,  were  secured. 

32.  Sceloporus  occidentalis  biseriatus  (Hallowell) 

This  lizard  is  abundant  at  Ensenada,  where  numerous  speci- 
mens were  secured.  (Nos.  8538,  8542.  8543,  8574,  8601, 
8602,8625,8626). 
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34.  Scdoporus  rufidorsum  Yarrow 

Twenty  specimens  (Nos.  8533-8537, 8539-8540,  8561,  8594- 
8600,  8622,  8627-8631)  from  Ensenada  agree  perfectly  in 
coloration  with  others  from  Cerros  Island.  When  this  large 
series  is  compared  with  a  large  series  of  5*.  zosteromus  from  the 
Cape  Region  it  is  found  that  they  represent  different  species. 
No  difference  in  squamation  appears,  but  the  femoral  pores 
average  fewer  (16.56)  than  in  5.  zosteromus  (18.46)  and 
more  than  in  S.  tnagister  (12.61).  In  S.  ruAdorsum  mid- 
dorsal  and  dorsolateral  longitudinal  light  stripes  are  present, 
and  the  parallel  daric  lines  which  mark  the  lateral  scales  in 
adult  males  of  S.  zosteromus  are  lacking.  The  coloration  of 
5*.  magister  is  quite  different  and  much  less  ornate. 

35.  Scdoporus  zosteromus  Cope 

This  was  a  fairly  ccmunon  lizard  throughout  the  lower  levels 
in  the  Cape  Region,  where  it  was  collected  at  the  following 
localities :  Todos  Santos,  Cabo  San  Lucas,  San  Jose  del  Cabo, 
Miraflores,  Agua  Caliente,  Buena  Vista,  San  Antonio,  San 
Pedro,  and  La  Paz.  It  inhabited  the  brush  fences  around  the 
settlements  and  the  heavy  patches  of  brush  in  the  cactus  belts, 
and  was  found  to  be  extremely  shy.  The  natives  claim  that 
this  lizard  is  dangerous,  and  say  that  its  bite  is  fatal  to  dogs. 
This  seems  to  be  a  wide  spread  belief  as  all  who  saw  it  in  the 
collection  made  the  same  remark.  Their  name  for  it  is  Bejore, 
None  captured  was  as  large  as  its  near  relatives,  5".  magister 
and  S.  rufidorsum.  From  the  specimens  taken  in  the  Cape 
Region  it  appears  that  S,  zosteromus  is  a  much  smaller  species. 

The  males  at  this  season  (June  to  July)  were  brilliantly 
colored.  A  specimen  in  life  showed  the  following  coloring: 
Throat  patch  metallic  blue ;  white  stripe  two  or  three  scales  wide 
down  center  of  belly  bordered  by  one  of  indigo  blue,  the  blue 
one  bordered  by  one  of  light  green  about  two  scales  wide; 
sides  grayish,  turning  to  brown  on  the  back ;  top  of  thighs  and 
base  of  tail  straw-colored. 

The  dorsal  scales  between  the  interparietal  and  back  of 
thighs  in  forty-three  specimens  examined  vary  from  twenty- 
six  to  thirty-two ;  being  26  once,  27  eight  times,  28  five  times, 
29  fourteen  times,  30  eight  times,  31  six  times,  and  32  once. 
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Average  29.  The  femoral  pores  in  forty-four  specimens  ex- 
amined vary  frcwn  sixteen  to  twenty-two;  being  16  five  times, 
17  twenty-six  times,  18  seventeen  times,  19  seventeen  times, 
20  ten  times,  21  twelve  times,  and  twenty-two  once;  the  average 
in  eighty-eight  thighs  being  18.46. 

36.  Scdoporus  orcutti  Stejneger 

Two  specimens  (Nos.  3791,  3840)  secured  at  San  Xavier  are 
of  interest  as  confirming  our  belief  that  Mocquard's  S,  digueti 
is  based  upon  this  species. 

37.  Scdoporus  licki  Van  Denburgh 

This,  the  smaller  of  the  two  Scelopori  found  in  the  Cape 
R^ion,  was  collected  at  San  Antonio,  Todos  Santos,  Guamu- 
chil  Rancho,  Cabo  San  Lucas,  San  Jose  del  Cabo,  Miraflores, 
Agua  Caliente,  San  Bartolo,  Triunfo,  and  La  Paz.  The  species 
was  found  to  range  from  sea-level  to  1172  feet  at  Miraflores. 
It  generally  is  found  among  the  rocks  in  small  arroyos  and 
seldom  is  seen  upon  the  ground.  Being  extremely  shy,  it  will 
not  allow  one  to  approach  nearer  than  fifteen  or  twenty  feet, 
when  it  makes  a  hasty  retreat  to  some  nearby  crevice  or  rock- 
pile.  The  males  at  this  time  of  year  (July)  were  brilliantly 
marked,  and  the  sim  shining  on  the  metallic  purple  and  green 
scales  would  at  once  attract  the  attention  even  of  a  casual 
observer. 

The  female  shows  none  of  the  brilliant  coloring  of  the  male, 
and  at  first  glance  looks  not  unlike  its  northern  congener,  S, 
ocddentalis,  A  male  (C.  A.  S.  No.  46808)  was  colored 
in  life  as  follows :  A  band  of  metallic  purple  six  scales  wide 
extends  from  shoulder  to  base  of  tail;  lateral  scales  bronze, 
bordered  with  black ;  scales  on  belly  green  bordered  with  black ; 
throat  black  mottled  with  green;  under  surfaces  of  thighs 
green,  and  of  tail,  gray ;  a  large  black  patch  in  front  of  each 
fore  limb. 

In  the  specimens  collected  the  femoral  pores  vary  from  13 
to  18;  being  13  four  times,  14  seven  times,  LS  twenty  times, 
16  twenty-six  times,  17  sixteen  times,  and  18  five  times.  The 
average  in  seventy-eight  thighs  is  15.95. 
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38.  Phrynosoma  coronatum  (Blainville) 

This  lizard  was  not  found  to  be  particularly  abundant  and 
was  collected  in  only  a  few  localities:  Todos  Santos,  Pesca- 
dero,  San  Jose  del  Cabo,  Miraflores,  Agua  Caliente,  Triunfo, 
and  San  Pedro.  Eleven  specimens  in  all  were  taken.  One  of 
these  (C.  A.  S.  No.  46832)  was  secured  at  Triunfo  in  the  sandy 
bottom  of  a  small  arroyo  as  it  was  standing  near  the  mouth  of 
an  ants'  nest.    The  native  name  is  Chameleon. 

The  femoral  pores  in  eleven  specimens  vary  from  fifteen  to 
twenty-three;  being  15  three  times,  16  three  times,  17  six  times, 
18  four  times,  19  four  times,  and  23  twice. 

39.  Phrynosoma  blainvillii  blainvillii  (Gray) 

Four  specimens  (Nos.  4694-4697)  were  collected  at  Ense- 
nada,  April  30  and  May  1,  1903. 

42.  Gerrhonotus  multicarinatus  (Blainville) 

Owing  to  the  difficulty  of  reaching  the  higher  altitudes  in 
the  mountain  ranges  of  the  Cape  Region,  only  six  specimens  of 
this  lizard  were  collected.  These  were  found  at  an  elevation  of 
5400  feet  in  the  Sierra  Laguna.  One  was  found  under  a  dead 
Yucca  stalk,  three  under  fallen  pine  trees,  and  two  were  running 
about  the  grass  in  a  mountain  meadow.  They  probably  are 
not  rare,  but  the  cool  weather  and  daily  thunder  showers  at 
this  time  of  year  (the  middle  of  August)  kept  them  under 
cover. 

47.  Cnemidophorus  maximus  Cope 

This  lizard  was  collected  at  I-a  Paz,  San  Pedro,  Triunfo,  San 
Antonio,  San  Bartolo,  Buena  Vista,  Agua  Caliente,  Miraflores, 
San  Jose  del  Cabo,  Cabo  San  Lucas,  Todos  Santos,  and 
Guamuchil  Rancho  about  twenty-five  miles  north  of  Cabo  San 
Lucas.  It  was  one  of  the  common  lizards  of  the  lower  levels, 
but  was  not  seen  at  a  greater  elevation  than  at  Guamuchil 
Rancho,  1800  feet.  Its  movements  were  extremely  swift  and 
on  several  occasions  individuals  were  seen  to  lift  the  front 
legs  clear  of  the  ground  and  hold  the  body  at  a  slight  angle 
while  running.    Not  always  relying  on  brush  for  shelter,  they 
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often  run  across  large  open  spaces,  depending  on  their  speed 
to  escape  an  enemy.  A  specimen  was  found  in  the  stomach  of 
a  captured  red  racer,  Coluber  Aagellum  piceus.  A  Cnemido- 
phorus  maximus  was  seen  under  a  pile  of  brush  holding  a 
Verticaria  in  its  mouth.  When  captured  this  Cnemidophorus 
was  fotmd  to  have  crushed  the  skull  of  its  victim  in  its  power- 
ful jaws.    The  local  name  of  this  species  is  Largartija. 

In  eighty-seven  specimens  examined  the  femoral  pores  vary 
from  eighteen  to  twenty-eight;  being  18  once,  19  twice,  20 
fifteen  times,  21  thirty-one  times,  22  forty-five  times,  23  thirty- 
one  times,  24  thirty-seven  times,  25  eight  times,  26  three  times, 
and  28  once. 


50.  Verticaria  hypersrthra  hypersrthra  (Cope) 

This  species  was  found  to  be  the  most  abundant  lizard  of  the 
Cape  Region,  where  it  was  collected  at  La  Paz,  Todos  Santos, 
Cabo  San  Lucas,  San  Jose  del  Cabo,  Agua  Caliente,  Buena 
Vista,  San  Bartolo,  San  Antonio,  Triunfo,  San  Pedro,  Guamu- 
Chil  Rancho,  twenty-five  miles  north  of  the  Cape,  and  in  the 
foothills  of  the  Sierra  Lagnna  opposite  Todos  Santos.  It 
ranged  from  sea-level  to  1400  feet,  and  was  found  abundant 
throughout  the  lower  levels  among  fallen  cacti  and  the  numer- 
ous brush  heaps.  The  native  name  is  Waco.  This  little  lizard 
keeps  well  under  cover,  seldom  coming  into  the  open,  and  moves 
along  with  a  short  jerky  motion  a  few  inches  at  a  time,  until 
becoming  alarmed  when  it  makes  off  at  top  speed  for  the  dense 
undergrowth.  A  pair  were  found  mating  at  San  Pedro  the 
first  week  in  July. 

One  hundred  and  sixty-eight  specimens  were  examined  to 
show  a  character  used  to  separate  this  subspecies  from  the 
northern  form  V.  h.  beldingi,  viz.,  the  separation  of  the  supra- 
oculars from  the  medial  head  plates.  The  following  table  is 
given  to  show  the  distinction  between  the  two  subspecies.  It 
will  be  seen  that  in  the  series  from  the  Cape  Region  the  separa- 
tion and  partial  separation  occurs  more  often  at  the  third  supra- 
ocular, while  in  V.  h,  beldingi  it  usually  is  at  the  second. 

The  femoral  pores  in  fifty  specimens  vary  from  thirteen  to 
twenty;  being  13  three  times,  14  ten  times,  15  nineteen  times, 
16  thirty-one  times,  17  twenty-one  times,  18  thirteen  times,  19 
twice,  and  twenty  once. 
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51.  Vcfticaria  hypctyUirm  bddingi  (Stejneger) 

The  specimens  of  this  subspecies  recorded  in  the  preceding 
table  include  twenty-four  from  Ensenada,  two  collected  by 
Messrs.  Stowell  and  Lunt  at  San  Tebno,  northern  Lower  Cali- 
fornia, and  two  from  Poway  Comers,  San  Di^o  County, 
Calitomia. 

58.  Coluber  flagdlum  piceos  (Cope) 

This  snake,  called  by  the  natives  Culebra  chirrianera,  was 
found  from  sea-level  at  La  Paz  to  an  altitude  of  722  feet  at 
Miraflores.  Brush  fences  around  the  numerous  little  ranch 
houses  furnished  excellent  hiding  places  for  this  racer.  Several 
of  the  specimens  taken  were  found  in  these  fences,  where  they 
lay  stretched  out  at  full  length  awaiting  their  prey.  Lizards, 
to  escape  their  natural  enemies,  the  hawks,  sought  refuge  here, 
and  seldom  would  a  snake  have  to  wait  long  before  securing  a 
meal.  This  species,  with  the  exception  of  the  water  snake,  was 
the  most  abundant  serpent  met.  It  was  not  found  above  the 
floor  of  the  desert  and  generally  was  confined  to  the  more 
brushy  portions  of  this  area.  Its  food  consisted  of  the  numer- 
ous lizards  found  in  the  cactus  belt.  One  specimen  (No. 
45966)  had  a  full  grown  Dipsosaurus  in  its  stomach.  Another 
(No.  45962)  had  eaten  a  Cnemidopkorus,  and  still  another 
(No.  45970)  a  mouse.  A  fourth  (No.  45972)  had  the  tail  of 
a  Dipsosaunis  in  its  stomach.  A  fifth  (No.  45980)  was  taken 
in  a  brush  pile  just  after  it  had  caught  a  Verikaria,  The  tail 
of  the  lizard  was  protniding  from  the  snake's  mouth.  A  speci- 
men (No.  45979)  taken  at  San  Jose  del  Cabo  was  six  feet  in 
length.  The  specimens  varied  in  color,  being  gray,  salmon, 
brown,  or  black.  A  cactus  spine  over  an  inch  long  was  pulled 
out  of  a  specimen  taken  at  Miraflores. 
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The  specimens  whose  scale-counts  are  pven  in  the  following 
table  were  all  taken  in  the  Cape  Region  except  No.  8623,  which 
was  collected  at  Ensenada. 

Specimens  were  secured  at  La  Paz  (Nos.  45960,  45965- 
45967)  San  Pedro  (45961,  45968,  45969),  Triunfo  (45962, 
45963,  45970,  45971),  San  Bartolo  (45964,  45972),  Agua 
Caliente  (45973-45975),  Miraflores  (45976),  San  Jose  del 
Cabo  (45977-45979),  and  Todos  Santos  (45980). 

The  black  specimens  are  Nos.  8623  from  Ensenada,  45960 
fr(MTi  La  Paz,  45961  from  San  Pedro,  45962  and  45963  from 
Triunfo,  and  45964  from  San  Bartolo. 
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1+1+2— 2  H 

-2- 

•2 

45961 

9 

195 

104c 

+ 

8—8 

10—10 

2—2 

1—1 

1—1 

2+2+2—2- 

'2* 

-2 

45962 

9 

203 

108c 

+ 

8—8 

10—10 

2—2 

2—2 

1—1 

2+2+2—2- 

-2- 

-2 

45963 

9 

208 

85  + 

+ 

8—8 

10—10 

2—2 

2—2 

1—1 

1+2+2—1- 

*1- 

-2 

45964 

<f 

202 

99  + 

+ 

?— 8 

10—10 

?— 2 

2—2 

1^1 

2+1+2—2- 

-1- 

-2 

45965 

<f 

201 

106  + 

+ 

9—8 

10—10 

2—2 

2—2 

1—1 

2+2—2+2 

45966 

9 

197 

118c 

+ 

8—8 

10—10 

2—2 

1—1 

1—1 

1+1—1+1 
2-1-1—2+1 

45967 

9 

200 

107  + 

+ 

*— 8 

10—10 

2—2 

2—2 

1—1 

45968 

d* 

203 

47  + 

+ 

8—8 

10—10 

2—2 

2—2 

1—1 

2+1—2-^2 
2+2— 2-i-l 

45969 

d* 

198 

109  + 

+ 

8—8 

10—11 

2—2 

2—2 

1-— 1 

45970 

d» 

203 

119c 

+ 

8—8 

9—10 

2—2 

2—2 

1—1 

2+2—2+2 

45971 

d» 

201 

118c 

+ 

8—8 

10—10 

2—2 

2—2 

1-^1 

2+2—1+2 

45972 

d* 

204 

50+ 

+ 

8—8 

10—10 

2—2 

2—2 

1—1 

2+1—2+2 

45973 

d» 

207 

115  + 

+ 

8—8 

10— 10 

2—2 

2—2 

1—1 

2+2—2+3 

45974 

d* 

202 

107c 

+ 

8—8 

10—10 

2—2 

2—2 

1—1 

2+2—2+1 

45975 

9 

198 

78  + 

+ 

^—8 

10—10 

2—2 

2—2 

1^—1 

1+2—2+2 

45976 

d* 

206 

94  + 

+ 

8—8 

10—10 

2—2 

2—2 

1—1 

2+2—2+2 

45977 

9 

203 

124c 

+ 

9—9 

10—10 

2—2 

2—2 

1—1 

2+1—2+1 

45978 

d* 

207 

126c 

+ 

8—8 

10—10 

2—2 

2—2 

1—1 

2+1—2+1 

45979 

d* 

213 

118  + 

+ 

8—8 

11—11 

2—2 

2—2 

1—1 

2+2—2+2 

45980 

9 

202 

112c 

+ 

8—8 

10—10 

2—2 

2—2 

X"^^l 

2+2—2+2 

61.  Salvadora  hexalepis  (Cope) 

This  species  was  next  in  abundance  to  Matrix  and  Coluber, 
It  inhabited  the  same  kind  of  country  as  Coluber  and  was  found 
from  sea  level  at  La  Paz  to  over  900  feet  at  Triunfo.  Of  the 
ten  specimens  taken  none  gave  an  opportunity  to  discover  their 
food.  They  were  active  throughout  the  day,  being  found  out 
during  the  heat  of  the  day  as  well  as  during  the  cooler  hours. 
One  specimen  (No.  45954)  was  taken  just  about  noon  time 
in  a  brush  thicket.  Both  the  light  and  dark  phases  were  found. 
Fallen  cactus  trees  and  bnish  thickets  were  good  places  to  find 
this  species.    The  natives  call  it  Culebra  sorda. 
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CAUFORNIA  ACADEMY  OF  SCIENCES 


rPioc  4'ni  Sbb. 


Scale 

Gastro- 

Uro- 

Infra- 

Pre- 

Post- 

l^m- 

No. 

Sex 

Rows 

stages 

steges 

Anal 

labials 

labials 

ocnlats 

Lonal 

ponls 

45M9 

9 

199 

96c 

+ 

9--9 

10—10 

1—1 

2—2 

1+S— 2+5 

4S9S0 

9 

201 

96c 

+ 

9    9 

10—10 

2—2 

2—2 

1—1 

2+5—2+5 

4S951 

9 

195 

92c 

+ 

9    % 

10—10 

2—2 

2—2 

1—1 

2+5—2+5 

4S952 

(f 

199 

86c 

+ 

9—9 

10—10 

2—2 

2—2 

1^1 

2+5—2+5 
2+i-2+5 

4S953 

d" 

200 

91c 

+ 

9    9 

10—10 

2—2 

2—2 

l-^l 

4S954 

d" 

194 

92  + 

+ 

9    9 

10—11 

2—2 

2—2 

1^1 

2+5—2+5 

4S9S5 

9 

197 

89c 

+ 

9    9 

10—10 

2—2 

2—2 

1^1 

2+5—2+5 

4S9S6 

d" 

190 

98c 

+ 

9    9 

11—11 

2—2 

2—2 

1-^1 

2+5—2+5 

4S957 

d* 

203 

91c 

+ 

9    9 

10—10 

2—2 

2—2 

2—? 

2+5—2+5 

45958 

d" 

200 

96c 

+ 

9    9 

10—10 

2—2 

2—2 

2—2 

2+S-2+5 

45959 

9 

197 

84c 

+ 

•  •  •  • 

•  •  •  • 

•  •  •  • 

•  •  •  • 

2+5—2+5 

These  specimens  were  collected,  Nos.  45949  and  45950,  at 
San  Jose  del  Cabo,  45951  and  45952  at  San  Pedro,  45953  at 
Buena  Vista,  45954  at  Santiago,  45955  and  45956  at  Mira- 
flores,  45957  at  Todos  Santos,  45958  at  La  Paz,  and  45959  at 
Cabo  San  Lucas. 

62.  Phyllorhynchus  decurtatus  (Cope) 

One  specimen  was  collected  by  a  Mexican  boy  in  the  out- 
skirts of  La  Paz.  It  was  found  late  in  the  afternoon  crawling 
among  a  pile  of  rocks.  Senor  Rubio,  a  resident  of  La  Paz 
from  whom  the  specimen  was  secured,  said  he  had  never  seen 
one  like  it  although  he  had  collected  around  La  Paz  for  many 
months. 


No. 

Sex 

Scale 
Rows 

Gastro- 
steges 

Uto- 
steges 

Anal 

Sttpra- 
Ubials 

Infra^ 
labials 

Pre- 

octilars 

Post- 
oculars 

Lonal 

Tem- 
porals 

45985 

? 

19 

161 

55c 

1 

6—6 

9—9 

2—2 

5—5 

1—1 

2+5—2+5 

63.  Elaphe  rosaliae  (Mocquard) 

The  second  known  specimen  of  this  species  was  collected  at 
San  Bartolo,  in  the  arroyo  close  to  the  famous  spring.  It  was 
found  stretched  at  full  length  on  the  sand  close  to  ^  grove  of 
banana  trees.  At  first  glance,  this  snake  might  be  taken  for  a 
red  racer  with  absence  of  the  dark  markings  on  the  head.  The 
natives,  although  they  have  no  name  for  this  snake,  probably  on 
account  of  the  rarity  of  the  species,  distinguish  it  from  the 
racer  because  of  the  slowness  of  its  movements.  A  Mexican 
boy,  upon  being  questioned,  said  that  he  had  seen  others  like 
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it  and  that  this  snake  did  not  run  fast  like  the  racer,  but  in  its 
movements  was  more  like  the  gopher  snake,  a  specimen  of 
which  was  shown  him  to  see  if  he  could  distinguish  it. 


No. 

Sex 

Scale 
Rows 

Gmstro- 
steges 

Uro- 
■teges 

Anal 

Supra- 
labialB 

Infia- 
Ubiala 

Pre- 
oculars 

Post- 
oculars 

Loreal 

Tem- 
porals 

4S982 

9 

34 

286 

84c 

+ 

11—10 

12—13 

2—2 

3—3 

1—1 

>^ 

64.  Arizona  elegans  Kennicott 

A  male  of  this  species  (No.  8624)  was  found  at  Ensenada. 
Its  scales  are  in  27  rows,  gastrosteges  213,  urosteges  51c,  anal 
1,  supralabials  8-8,  infralabials  12-12,  preoculars  1-1,  postocu- 
lars  2-2,  loreals  1-1,  and  temporals  2+5-2+4. 

65.  Pituophis  catenifer  annectens  (Baird  &  Girard) 

One  specimen  (No.  8575)  was  captured  near  Ensenada.  It 
is  a  male,  and  has  scales  in  31  rows,  gastrosteges  229,  uro- 
st^es  76c,  anal  single,  supralabials  8-9,  infralabials  13-14, 
preocular  2-2,  postoculars  4-3,  loreal  1-1,  temporals  3-4. 


66.  Pituophis  vertebralis  (Blainville) 

All  the  specimens  of  this  species  taken  were  found  in  the 
vicinity  of  towns  or  small  rancherias.  According  to  the  natives 
this  species  is  fairly  abundant.  One  specimen  (No.  45874), 
taken  at  a  small  ranch  about  three  miles  from  San  Pedro,  had 
the  remains  of  a  small  mammal  in  its  stomach.  The  species  is 
well  known  to  the  natives,  who  call  it  Coralillo, 


Scale 

Gastro- 

Uro- 

Supra- 

Infra- 

Pre- 

Post- 

Tem- 

Blotches OS 

No. 

Sex 

Rows 

steges 

steges 

Anal 

labials 

labials 

oculars 

oculars 

Loreal 

porals 

Body 

Tan 

45874 

d* 

31 

239 

64c 

9—10 

12—12 

2—2 

3—3 

3—4 

45 

12 

45875 

9 

35 

248 

61c 

9—10 

16—14 

2—2 

3—3 

1—1 

4—4 

48 

11 

45876 

9 

33 

248 

54 -f 

10—9 

13—14 

2—2 

3—3 

1 — 1 

4 — 4 

43 

10-f. 

45877 

9 

35 

257 

63c 

10—8 

13—14 

2—? 

?— 3 

1 — 1 

?— ? 

44 

11 

45878 

cf 

33 

245 

63c 

9—9 

12—12 

2—2 

3—3 

X^^"'X 

4—4 

39 

11 

These  specimens  were  collected  at  San  Pedro  (No.  45874), 
San  Antonio  (45875),  San  Bartolo  (45876-45877),  and  Agua 
Caliente  (45878). 
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CAUPORNIA  ACADEMY  OF  SaUNCBS 


fPioc.  4ra  Si 


68.  Lampropdtii  getulus  coajuncta  (Cope) 

The  only  two  specimens  collected  were  brought  in  by  small 
boys  who  found  them  in  a  sttgar  cane  field  in  the  outskirts  of 
San  Jose  del  Cabo. 


No. 

Sex 

Scale 
Rows 

Gastro- 
•tegea 

Uro- 
■teges 

Anal 

Supra- 
UbiaU 

Infra- 
Ubiali 

Pre- 
octtlan 

Poat- 
oculars 

Loraal 

Tern- 
ponla 

45946 
45947 

9 
9 

23 
23 

236 
230 

46c 

46c 

1 
1 

7—7 
7—7 

10—10 
10—10 

1—1 
1—1 

2—2 
2—2 

1—1 
1—1 

2+S— 2+3 
2+3—2+3 

70.  Lampropdtis  nitida  Van  Denburgh 

The  third  known  specimen  (No.  3779)   was  collected  by 
F.  Billa  at  San  Jose  del  Cabo,  in  April,  1896. 


72.  Hypsiglena  ochrorynchus  ochrorhynchus  (Cope) 

The  one  specimen  of  this  snake  collected  was  taken  in  the 
Sierra  Lagnna  at  an  elevation  of  5400  feet.  It  was  found 
under  an  old  pine  log  in  one  of  the  mountain  meadows.  The 
log  had  sunk  several  inches  in  the  ground  and  the  snake  was 
tightly  coiled  in  a  small  cavity  beneath  it. 


No. 

Sex 

Scale 
Rows 

Gastro- 
steges 

Uro- 
steges 

Anal 

Supra- 
labialB 

Infra- 
labials 

Pre- 
oculars 

Post- 
oculars 

Lonul 

Tem- 
porals 

45889 

9 

21 

184 

41c 

1 

8—8 

10—10 

1—1 

2—2 

1—1 

1+2—1+2 

73.  Natrix  valida  (Kennicott) 

This  serpent,  although  collected  in  only  four  localities,  was 
the  most  abundant  species  found.  Most  of  the  specimens  were 
collected  in  a  stream  flowing  from  the  base  of  Mount  San 
Rafael  near  Agua  Caliente.  Individuals  were  abundant  in  the 
quiet  waters  along  the  sides  of  the  stream,  where  they  were 
feeding  on  pollywogs,  probably  of  Bufo  punctatus,  which 
swarmed  in  every  pool.  Only  one  specimen  was  found  at  any 
distance  from  the  water,  and  this  one  only  a  hundred  yards  or 
so.  This  snake  was  collected  at  Agua  Caliente,  Miraflores, 
Santiago  and  San  Jose  del  Cabo. 
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Gattro- 

Uro. 

Supra- 

Infra- 

Pre- 

Poet- 

No. 

Sex 

Scale  Rowi 

itcget 

■tcgct 

Anal 

lalnala 

Ubials 

oculan 

oculars 

Loraal 

Temporal! 

45890 

9 

19-19-17-17 

144 

56  + 

+ 

8—8 

10—10 

3—3 

1+2+2—1+2+2 

45891 

9 

19-19-17-17 

142 

74c 

+ 

8—8 

10— 10 

1-^1 

3—3 

1—1 

1+2+3—1+2+3 

45892 

9 

19-19-17-17 

146 

71c 

+ 

8—8 

10—10 

1 — 1 

3—S 

1—1 

1+2+2—1+2 

45893 

d" 

19-19-17-17 

143 

77c 

+ 

8—8 

10—10 

1-^1 

3—3 

1— ~1 

1+2—1+2 

45894 

d* 

19-19-17-17 

144 

76c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+3—1+2+3 

45895 

d" 

19-19-17-17 

146 

79c 

+ 

8—8 

10—10 

1 — 1 

3—3 

1-^1 

1+2+3—1+2+3 

45896 

d* 

19-19-17-17 

142 

76  + 

+ 

8—9 

10—10 

2 — 2 

3—3 

1—1 

1+2+3—1+2+2 

45897 

9 

19-19-17-17 

143 

71c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2—1+2 

45898 

9 

19-19-17-17 

143 

70c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2—1+2 

45899 

d" 

19-19-17-17 

146 

80c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+3—1+3 

45900 

<f 

19-19-17-17 

145 

78c 

+ 

8—8 

lO— 10 

1—1 

3—3 

1—1 

1+2+2—1+2+2 

45901 

d* 

19-19-17-17 

144 

25  + 

+ 

8—8 

10—10 

1 — 1 

3—3 

1—1 

1+2+3—1+2+3 

45902 

d" 

19-19-17-17 

143 

78c 

+ 

8—8 

lO— 10 

1 — 1 

3—3 

1—1 

1+2+3—1+2+2 

45903 

9 

19-19-17-17 

142 

72c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+2—1+2+2 

45904 

9 

19-19-17-17 

142 

73c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2—1+2 

45905 

9 

19-19-17-17 

144 

83c 

+ 

8—8 

10—10 

1 — 1 

3—3 

1 — 1 

1+2+3—1+2+3 

45906 

<f 

19-19-17-17 

147 

77c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1  +3—1  +3 

45907 

9 

19-19-17-17 

142 

82c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+3—1+2+3 

45908 

d* 

19-19-17-17 

143 

80c 

+ 

8—8 

10—10 

2—2 

3—3 

1—1 

1+2+2—1+2+2 

45909 

9 

19-19-17-17 

140 

74c 

+ 

8—8 

10—10 

1 — 1 

3—3 

1—1 

1+2+2—1+2+3 

45910 

9 

19-19-17-17 

143 

71c 

+ 

8—8 

10—10 

1—1 

3—S 

1 — 1 

1+2+2—1+2+2 

45911 

9 

19-19-17-17 

143 

74c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+3—1+2+3 

45912 

d* 

19-19-17-17 

144 

20  + 

+ 

8—8 

10—10 

1 — 1 

3—3 

1 — 1 

1+2+3—1+2+3 

45913 

d* 

19-19-17-17 

144 

41  + 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2—1+2 

45914 

9 

19-19-17-17 

144 

65c 

+ 

8—8 

10—10 

1—1 

3—3 

1 — 1 

1+2+2—1+1+3 

45915 

9 

19-19-17-17 

146 

72c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+2—1+2+3 

45916 

9 

19-19-17-17 

144 

75c 

+ 

8—8 

10—10 

1 — 1 

3—3 

1—1 

1+2+2—1+2+2 

45917 

9 

19-19-17-17 

144 

72c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+2—1+2+3 

45918 

9 

19-19-17-17 

144 

69c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+2—1+2+3 

45919 

9 

19-19-17-17 

140 

78c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+3—1+2+2 

45920 

9 

19-19-17-17 

142 

69c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+3—1+2+3 

45921 

9 

1^19-17-17 

142 

37  + 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+3—1+2+3 

45922 

9 

19-19-17-17 

142 

68c 

+ 

8—8 

10—10 

1^—1 

3—3 

1—1 

1+2+3—1+2+3 

45923 

9 

19-19-17-17 

142 

72c 

+ 

8—8 

10—10 

1^—1 

3—3 

1—1 

1+2+2—1+2+2 

45924 

d" 

19-19-17-17 

147 

78c 

+ 

8—8 

10—10 

2 — 2 

3—3 

1 — 1 

1+2+3—1+2+2 

45925 

d* 

19-19-17-17 

146 

78c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+3—1+2+3 

45926 

9 

19-19-17-17 

144 

71c 

+ 

8—8 

10—10 

1—1 

3—3 

1 — 1 

1+2+2—1+2+2 

45927 

9 

19-19-17-17 

142 

28  + 

+ 

8—8 

lO— 10 

1 — 1 

3—3 

1—1 

1+2+3—1+2+2 

459211 

9 

19-19-17-17 

141 

72c 

+ 

8—8 

10—10 

1—1 

3—3 

1—1 

1+2+3—1+2+3 

45929 

d* 

19-19-17-17 

146 

81c 

+ 

8—8 

lO— 10 

1^—1 

3—3 

1 — 1 

1+3—1+2+3 

45930 

d* 

19-19-17-17 

146 

80c 

+ 

8—8 

10—10 

1^—1 

3—3 

1 — 1 

1  +3—1  +2 

45931 

9 

19-19-17-17 

144 

72c 

+ 

8—8 

10— 10 

1—1 

3—3 

1—1 

1+2+2—1+2+2 

45932 

9 

19-19-17-17 

145 

75c 

+ 

8—8 

10—10 

1^—1 

3—3 

1 — 1 

1+2+3—1+3 

45933 

d* 

19-19-17-17 

145 

80c 

+ 

8—8 

10—10 

1^—1 

3—3 

1 — 1 

1+2+3—1+2+3 

45934 

9 

19-19-17-17 

147 

73c 

+ 

8—8 

10— 10 

1 — 2 

2—3 

1—1 

1+2+2—1+2+2 

45935 
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77.  Chiloincniiicus  dnctiis  Cope 

The  only  specimen  of  this  species  taken  by  Mr.  Slevin  was 
found  under  a  pile  of  debris  close  to  a  house  in  a  street  of 
Todos  Santos.  The  species  is  known  to  the  natives,  who  say 
it  is  rare  and  that  they  do  not  see  many. 


No. 

Sex 

Scale 
Rows 

Gsstro- 
■tagM 

Uto- 
■tagM 

Anal 

Sopra* 
labials 

Infra- 
labials 

Pre- 

octilan 

Post* 

Loraal 

45961 

9 

13 

120 

26c 

+ 

7—7 

9—9 

1—1 

2—2 

O-O 

1+1— i+1 

80.  Trimorphodon  lyrophanes  Cope 

One  specimen  of  this  snake  was  collected  at  San  Jose  del 
Cabo.  It  was  found  in  the  thatched  roof  of  a  house  late  in  the 
afternoon  as  it  was  crawling  over  the  rafters.  The  food  of 
this  snake  consists,  at  least  in  part,  of  small  mammals,  as  this 
specimen  had  in  its  stomach  the  remains  of  a  mouse  or  some 
small  mammal  with  long  hair. 
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81.  Crotalus  lucasensis  Van  Denburgh 

Although  supposed  to  be  the  most  common  rattlesnake  of 
the  Cape  Region,  only  a  single  specimen  was  collected.  This 
was  found  in  the  vicinity  of  Agna  Caliente,  just  at  dusk,  cross- 
ing a  road.  The  stomach  of  this  specimen  contained  the  re- 
mains of  a  small  mammal. 
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82.  Crotalus  exsul  Garnian 

Our  collections  include  four  specimens  of  this  rattlesnake. 
Three  of  these  were  collected  by  Mr.  R.  H.  Beck  near  Ense- 
nada,  February  27,  1908.  The  fourth  (No.  42047)  was 
brought  back  by  the  "Albatross"  from  Turtle  Bay,  Lower  Cali- 
fornia.   The  scale-counts  are  given  below. 
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84.  Crotalus  enyo  Cope 
This  species  was  the  most  abundant  of  the  rattlesnakes  en- 
countered. Like  the  gopher-snakes  they  were  mostly  confined 
to  the  vicinity  of  habitations.  As  in  other  places,  rattlesnakes 
were  found  in  the  early  morning  or  evening.  One  specimen 
(No.  45884)  was  found  early  in  the  morning  coiled  up  under 
a  pile  of  brush.  Another  (No.  45886)  was  found  coming  out 
of  a  rock  wall  within  a  few  feet  of  a  house.  Their  food  con- 
sisted of  small  mammals,  as  far  as  discovered  from  specimens 
collected.  The  natives  call  all  rattlesnakes  by  the  name  Vtvora. 
Specimens  were  collected  at  Miraflores  (45879),  San  Antonio 
(45880),  Todos  Santos  (45881),  San  Bartolo  (45882),  San 
Pedro  (45883,  45884).  San  Jose  del  Cabo  (45885),  and  in  the 
Sierra  Laguna  (45886). 
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85.  Crotalus  mitchdlH  Cope 

The  only  snake  of  this  species  collected  was  found  at  AguB, 
Caliente.  It  was  brought  in  by  a  Mexican  boy  who  caught  it 
in  a  small  field  that  was  being  dug  up  for  planting  com.  Mr. 
Ferris  saw  a  rattlesnake  which  he  thought  was  this  species  on 
Mount  San  Rafael,  when  about  half  way  up  the  mountain. 
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NOTES  ON  THE  BIRDS  AND  MAMMALS  OF 
SISKIYOU  COUNTY,  CALIFORNIA 

BY 
JOSEPH  MAILLIARD 

Curator,  Department  of  Ornithology  and  Mammalogy 


The  fact  that  but  little  has  been  written  concerning  the  birds 
of  Siskiyou  County,  California,  at  least  for  the  breeding  season, 
led  to  a  decision  to  make  that  county  the  center  of  the  field 
work  of  the  Department  of  Ornithology  for  the  spring  of  1920. 

The  field  party  consisted  of  F.  C.  Holman,  F.  G.  Gilchrist, 
and  the  writer,  and  remained  in  the  field  from  May  10  to 
June  16. 

While  it  might  have  been  better  to  have  reached  this  field 
somewhat  earlier  than  May  10  for  the  purpose  of  noting  mi- 
grants on  their  way  to  regions  further  north,  this  date  was 
about  right  for  the  arrivals  of  those  that  breed  in  the  region 
visited.  Many  of  these  latter  were  just  coming  in  and  we  had 
the  satisfaction  of  seeing  them  settling  down  and  pairing  off. 

Arriving  at  Weed  on  the  afternoon  of  May  11,  the  party 
passed  the  rest  of  the  day  in  getting  located  and  prospecting 
about  for  promising  spots  to  work  over.  This  town  is  a  great 
lumbering  center,  and  practically  all  the  neighboring  forests 
have  been  destroyed,  the  destruction  being  completed  in  many 
places  by  forest  fires  which  have  evidently  often  swept  over 
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great  areas,  destroying  all  young  forest  growth  in  their  paths. 
The  timbered  country  for  the  most  part  being  extremely  rocky 
and  covered  by  lava  and  other  volcanic  ejecta,  with  none  too 
plenteous  a  rainfall,  the  growth  of  a  new  forest  is  a  slow  pro- 
cess. Even  the  ceanothus  brush  has  difficulty  in  many  places 
in  getting  started,  and  the  major  part  of  the  deforested  area  is 
a  sad  and  disheartening  sight. 

In  much  of  this  there  is  but  little  bird  life.  The  waters  from 
the  melting  snows  on  Mt.  Shasta  sink  through  the  porous  rock 
and  springs  are  scarce.  Fortunately,  some  of  these  waters  are 
checked  by  impervious  strata  and,  collecting  beneath  the  sur- 
face, produce  some  good  live  streams,  which  are  utilized  to 
water  the  meadows  that  have  been  formed  in  low  spots,  where 
Wilson's  Snipe  and  the  Nevada  Red-winged  Blackbird  take 
advantage  of  the  moisture  and  the  long  green  grasses  in  which 
to  hide  their  nests. 

We  were  fortunate  in  finding  a  small  valley  about  half  a 
mile  southeast  of  Weed,  apparently  coming  straight  down  from 
Mt.  Shasta,  that  had  been  spared  by  fire  and  still  had  some 
fair-sized  forest  trees  in  it,  opening  out  into  a  meadow  with 
a  small  stream  running  through. 

Here  we  found  birds  quite  plentiful.  The  weather  was  cold 
and  windy,  but  the  birds  were  commencing  to  breed.  While 
the  fox  sparrows,  in  this  case  the  Yosemite  Fox  Sparrow,  are 
not  found  nesting  below  4500  or  5000  feet  even  as  far  north 
as  Plumas  County  (California),  here  they  were  numerous  in 
a  patch  of  heavy  brush  at  not  over  3600  feet  altitude,  in  com- 
pany with  the  Green-tailed  Towhee.  The  fox  sparrow  breed- 
ing on  Mt.  Shasta  has  been  previously  recorded  as  the  Thick- 
billed  Fox  Sparrow.  C.  H.  Townsend,  in  his  "Field  Notes  on 
the  Mammals,  Birds  and  Reptiles  of  Northern  California" 
(Proc.  U.  S.  Nat.  Mus.,  X,  1887,  p.  220),  states  that  the 
Thick-billed  Sparrow  was  "Common  about  Mount  Shasta  in 
summer,  where  it  frequented  the  chaparral  tracts  and  the  bushes 
scattered  through  the  pine  country."  C.  Hart  Merriam,  in 
North  American  Fauna  No.  16,  1899,  p.  126,  also  mentions 
this  form  as  found  on  Shasta. 

Several  specimens  were  taken  by  us  near  Weed  and  a  num- 
ber were  evidently  nesting  or  preparing  to  nest  in  some  very 
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thick  brush  near  by,  the  cheery  song  of  the  males  being  a 
pleasant  feature  of  tiic  morning  chorus.  There  is  every  reason 
to  believe  that  the  form  we  found  breeding  at  the  base  of  the 
mountain,  the  Yosemite  Fox  Sparrow,  separated  and  described 
in  1918,  is  the  one  occupying  the  whole  mountain,  and  is  the 
same  form  that  inhabits  the  higher  altitudes  along  the  Sierra 
in  Plumas  County  and  the  Tahoe  region,  although  it  was 
originally  recorded  from  the  latter  region  also  as  the  Thick- 
billed  Fox  Sparrow  {Passerella  iliaca  megarhyncha) . 

Weed  is  situated  at  the  westerly  base  of  Mt.  Shasta,  a  beauti- 
ful view  of  which,  seemingly  of  an  even  slope  from  the  brush- 
covered  bottom  to  its  glistening  summit  of  snow  and  ice,  is 
obtained — a  view  ever  changing  in  character  and  ever  new. 
The  town  itself  is  bordered  by  a  meadow  on  the  eastern  side 
and  more  or  less  hemmed  in  by  partly  forested  hills  in  other 
directions,  with  a  small  stream,  tributary  to  Little  Shasta  River, 
which  flows  through  Shasta  Valley  into  the  Klamath,  running 
through  it. 

The  character  of  the  immediate  vicinity  is  that  of  the  Transi- 
tion Zone.  In  addition  to  many  of  the  more  commonly  known 
species  found  in  this  zone,  we  found  here  the  Green-tailed 
Towhee  and  Yosemite  Fox  Sparrow,  above  mentioned;  the 
Calliope  Hummingbird,  the  Calaveras  Warbler,  and  the  Moun- 
tain Chickadee.  Of  these  five  species,  three  were  breeding 
where  we  found  them  at  not  over  3500  feet  elevation,  while 
the  Calliope  Hummingbird  and  the  Calaveras  Warbler  were 
nesting  either  here  or  not  far  away,  to  judge  from  their  actions. 
Unfortunately,  no  females  were  secured  to  confirm  this,  but  we 
later  found  these  two  species  nesting  at  about  the  same  elevation 
as  Weed,  and  under  practically  similar  conditions.  , 

A  Swainson's  Thrush  was  taken  here  on  May  14,  but  was 
probably  a  migrant,  as  it  is  recorded  as  a  summer  visitant  in 
Modoc  County,  northeast  of  the  Shasta  region. 

From  the  meadow  in  the  evening  came  the  call  of  Wilson's 
Snipe,  and  the  Nevada  Red-wing  was  there  waiting  for  the 
meadow  grass  to  grow  high  enough  to  make  good  nesting  sites. 

Merriam  (op,  cit.)  makes  no  mention  of  the  California 
Purple  Finch  in  the  Shasta  region,  while  Townsend  (op.  cit.) 
says  that  it  was  observed  on  a  few  occasions  only;  he  does 
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not  record  it  from  northern  California  north  of  Shasta  County. 
Miss  Kellogg  in  "Mammals  and  Birds  of  Northern  California" 
(University  of  California  Publications  in  Zoology,  Vol.  12, 
1916),  mentions  it  as  having  been  taken  only  twice  in  the  sum- 
mer time  by  the  Alexander  expedition.  On  the  other  hand,  we 
found  it  more  or  less  common  at  nearly  every  station  where 
we  collected,  at  some  places  associated  with  Cassin's  Finch. 

The  song  sparrow  of  this  r^ion,  so  far  as  we  could  make 
out,  is  the  Modoc  Song  Sparrow.  This  race  appears  to  be  a 
comparatively  recent  one,  and  not  so  well  established  as  many 
others.  This  is  shown  in  the  wide  variation  of  its  markings, 
some  specimens  being  practically  without  black  centers  to  the 
dorsal  feathers,  while  others  have  this  black  well  developed. 
This  species  was  common  about  Weed  but  did  not  appear  to  be 
especially  numerous. 

We  found  the  Wright's  Flycatcher  quite  common  where  the 
firs  and  yellow  pines  were  of  fair  size  and  more  scattered.  They 
appeared  to  have  just  come  into  the  region.  No  other  Empi- 
donax  was  recorded  at  Weed. 

The  Sacramento  Towhee  was  fairly  common  in  the  vicinity 
of  Weed,  but  the  Northern  Brown  Towhee  was  extremely  rare. 
While  I  was  fairly  sure  of  having  caught  a  glimpse  of  one  at 
Weed,  the  identification  was  not  sufficiently  positive  to  record 
it.  However,  as  it  is  found  only  a  few  miles  away  and  at  but 
little  lower  elevation,  the  chances  are  that  my  g^ess  was  correct. 

For  some  reason  the  Western  Warbling  Vireo  seems  to  have 
been  scarce  during  the  visits  of  the  Townsend  and  Merriam 
field  parties,  but  we  found  it  common  enough  this  season,  hav- 
ing met  with  it  at  each  of  our  stations,  except  one  in  the  heart 
of  the  coniferous  forest.  Miss  Kellogg  records  it  from  three 
stations  only. 

While  we  found  Audubon's  Warbler,  Black-throated  Gray 
Warbler,  Macgillivray's  Warbler,  and  the  Golden  Pileolated 
Warbler  more  or  less  common  in  suitable  places  in  this  vicinity, 
we  had  no  direct  evidence  of  their  nesting  here,  yet  there  was 
good  reason  to  suppose  that  they  would  do  so,  or  at  least  not 
far  away. 

The  region  immediately  around  Weed,  at  the  altitude  of 
3000  to  3500  feet,  has  approximately  the  same  forms  of  bird 
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life  as  are  found  in  Plumas  County,  California,  or  at  other 
similar  portions  of  the  Western  slope  of  the  Sierra  Nevada  at 
4000  to  5000  feet,  except,  perhaps,  that  the  Hermit  Warbler 
and  the  White-headed  Woodpecker  are  not  found  breeding  at 
the  low  level  of  Weed,  though  the  latter  comes  down  in  the 
fall.  The  Long-tailed  Jay  was  noted  at  Weed,  but  no  specimen 
was  secured.  It  seemed  to  be  scarce  and  wary  in  this  locality. 
In  fact,  it  was  noted  at  but  one  other  station  in  this  county,  that 
is,  at  Yrdca. 

Miss  Kellogg  does  not  mention  the  Pygmy  Nuthatch  as 
noted  at  any  station,  and  Townsend  did  not  find  it  in  the  Shasta 
r^ion,  while  Merriam  speaks  of  it  as  having  been  noted  at 
Edgewood  and  Sisson  only,  and  then  rather  late  in  the  season. 
As  may  be  seen  in  the  appended  table,  we  found  it  everywhere 
except  at  Yreka,  where  there  was  no  appropriate  cover  for  it. 

Dr.  Will  S.  Tebbe  of  the  Weed  hospital,  gave  us  information 
concerning  likely  places  to  visit,  with  the  reasons  therefor,  as 
well  as  for  advice  and  aid  in  regard  to  reaching  them.  I  take 
this  opportunity  to  thank  him  in  the  name  of  the  California 
Academy  of  Sciences  as  well  as  in  a  personal  way,  for  the 
assistance  so  kindly  and  enthusiastically  given,  and  for  intro- 
ductions to  others  who  also  were  of  much  assistance  to  us. 
Dr.  Tebbe's  knowledge  of  Siskiyou  County  is  very  extended, 
having  been  acquired  by  long  residence  and  an  active  profes- 
sional life  in  a  thinly  settled  country  as  well  as  by  numerous 
hunting  and  fishing  expeditions,  so  that  his  suggestions  con- 
cerning various  localities  that  might  prove  of  interest  in  our 
work  were  especially  valuable.  Following  one  of  these  sug- 
gestions, after  a  few  days  combing  of  Weed  and  its  immediate 
neighborhood,  we  moved,  on  May  16,  to  Stewart's  Springs,  a 
well-known  summer  camping  resort  about  eight  miles  south- 
west of  Weed,  Dr.  Tebbe  taking  us  there  in  his  own  car  and 
Mr.  Lloyd  assisting  with  our  impedimenta.  This  place  is 
owned  by  Mr.  and  Mrs.  E.  C.  Lloyd  of  Weed,  who  most  kindly 
placed  the  cabin  there,  furnished  with  household  utensils,  at 
our  disposal.  This  place  is  on  Park's  Creek,  which  here  flows 
through  a  steep  and  rocky  ravine  at  an  elevation  of  about  4300 
feet,  and  is  in  the  forest  proper  where  very  little  lumbering  has 
been  done.    On  the  east  side  of  the  stream  the  forest  is  so  thick 
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overhead  that  there  is  but  little  shrub  or  small  plant  growth  on 
the  very  rocky  and  poor  soil  of  this  part  of  the  country,  while 
on  the  west  side  the  steep  hill  sides  have  more  or  less  openings 
with  some  brush,  mostly  scattering,  on  them.  Along  the  stream 
and  in  moist  places  the  birch  trees  were  just  banning  to  bud 
out.  The  forest  at  the  springs  is  composed  mostly  of  yellow 
pine,  Douglas  fir,  and  incense  cedar,  but  sugar  pine  growth 
commences  a  short  distance  higher  up.  Around  the  camp- 
ground birds  were  extremely  scarce,  especially  during  the  first 
day  or  two  of  our  stay.  The  first  bird  that  attracted  attention 
was  a  Sierra  Creeper,  carrying  material  to  a  nest  which  was 
a  few  yards  away  from  the  cabin  door,  and  situated  behind  a 
piece  of  loose  bark  on  an  incense  cedar,  about  four  feet  from 
the  ground. 

The  birds  at  this  station  were  the  general  run  of  Sierran 
species  from  like  altitudes,  and,  being  enumerated  in  the  table 
at  the  end  of  this  paper,  need  not  be  listed  here.  Certain  of 
our  observations,  however,  may  prove  of  interest. 

One  of  the  main  objects  of  the  field  work  in  Siskiyou  County 
was  the  investigation  of  the  local  fox  sparrow  (Passerella) 
situation,  and  one  of  the  objects  in  making  Stewart's  Springs 
an  observation  station  was  that  of  visiting  the  ranges  above  in 
search  of  appropriate  brush  for  this  genus  and  to  ascertain  if 
it  were  breeding  there.  With  this  idea  in  view  Messrs.  Holman 
and  Gilchrist  were  sent  upon  this  errand  on  May  17.  On  that 
day  they  did  not  reach  any  great  elevation,  but  returned  with 
quite  a  list  of  birds  noted,  yet  no  fox  sparrows,  as  they  had 
not  met  with  the  sort  of  bnish  this  genus  inhabits  in  the  nesting 
season.  Mr.  Gilchrist  continued  the  search  alone  next  day. 
He  started  early  and  reached  a  point  close  to  the  rapidly  retreat- 
ing snow  line,  securing  one  fox  sparrow  and  hearing  two  or 
three  more  in  a  clump  of  dwarfed  yew  trees.  The  specimen 
taken  is  one  of  the  small-billed,  brown-backed  races  which  I 
have  identified  as  the  Sooty  Fox  Sparrow.  While  this  capture 
raised  our  hopes  of  finding  something  worth  while  in  this  line, 
surprising  as  it  was  to  find  one  of  the  more  northern  forms  here 
at  so  late  a  date  (May  18),  such  hopes  were  misplaced.  Fur- 
ther examination  of  that  locality  and  of  others  near  it  resulted 
in  absolute  failure  to  discover  fox  sparrows  of  any  form  what- 
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ever,  and  the  conclusion  was  reluctantly  reached  that  those 
above  noted  were  but  late  migrants  on  their  way  north.  One 
specimen  of  Clark's  Nutcracker  was  taken  high  up  on  the  range. 

We  had  been  told  of  orioles  which  were  good  singers  that 
were  to  be  found  there,  but,  as  we  surmised,  the  "orioles" 
proved  to  be  Western  Tanagers,  which  seemed  to  have  but 
recently  arrived.  Their  curious  rolling  chirp  was  heard  con- 
stantly as  they  were  apparently  looking  for  good  nesting  sites. 
A  few  of  these  gave  us  the  benefit  of  their  rather  attractive 
song,  but  singing  was  not  general  on  the  part  of  this  species. 

One  of  the  interesting  features  of  our  stay  here  was  the  pass- 
ing through  to  higher  altitudes  of  the  Townsend  Solitaire.  This 
flight,  if  it  might  be  called  such,  commenced  a  day  or  two  after 
our  arrival  and  for  the  rest  of  the  week  there  was  hardly  a 
moment  when  there  were  not  a  pair  or  two  of  these  birds  in 
sight  from  the  cabin  door,  flying  leisurely  from  tree  to  tree, 
alighting  on  the  ground  as  they  often  did,  or  best  of  all  with  the 
niale(  ?)  perched  on  some  dead  twig  and  pouring  out  his  love 
song — indeed  a  beautiful  one,  not  loud  but  particularly  soft, 
liquid,  and  melodious.  In  the  solitudes  of  the  forest  it  is 
especially  pleasant  to  hear. 

We  found  here  the  Hammond's  Flycatcher  quite  common 
though  not  numerous.  Several  pair  might  be  seen  in  a  morn- 
ing's walk,  but  they  appeared  to  be  much  scarcer  than  the  indi- 
cations of  insect  life  seemed  to  warrant.  One  pair  was  building 
a  nest  about  a  quarter  of  a  mile  above  our  camp,  but  unfortun- 
ately it  was  not  finished  before  the  end  of  our  stay. 

One  Wright's  Flycatcher  was  taken  near  this  camp,  but  in  a 
more  open  locality  than  that  occupied  by  the  Hammond's.  As 
the  Transition  Zone  merged  quite  rapidly  into  the  Canadian 
at  Stewart's  Springs,  on  account  of  the  steepness  of  the  moun- 
tain sides,  some  of  the  birds  recorded  from  this  station  might 
be  from  either  zone.  Our  camp  was  in  Transition,  but  sugar 
pine  and  other  indications  of  the  Canadian  were  not  far  away. 

Our  station  on  Park's  Creek  was  probably  within  ten  miles 
of  the  station  of  Misses  Alexander  and  Kellogg  at  the  head  of 
Bear  Creek,  August  5-17,  1911,  but  on  the  northerly  side  of 
the  range,  i.  e.,  on  the  Shasta  Valley  side,  while  their  camp  was 
on  the  southerly  or  Scott  Valley  side. 
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At  Stewart's  Springs  wt  found  quite  a  number  of  rodents, 
but  did  not  succeed  in  securing  as  many  species  as  we  had 
hoped.  Around  the  cabin  were  the  Western  Bushy-tailed  Wood 
Rat,  Neotoma  cinereus  occidentalis,  apparently  living  in 
friendly  community  with  the  Sierra  Golden-mantled  Ground 
Squirrel,  CallospermophUus  chrysodeims  chrysodeirus,  as  we 
caught  these  two  animals  in  the  same  spots,  on  one  occasion  at 
the  mouth  of  a  hole  among  the  rocks,  and  on  another  in  a  trap 
kept  set  under  the  edge  of  a  bath-house  by  the  stream.  Gam- 
bel's  White-footed  Mouse,  Peromyscus  ffumicukUus  gambeli 
was  the  more  numerous  of  the  two  species  of  the  genus  Pero- 
myscus found  here,  the  other  being  Gilbert's  White-footed 
Mouse,  Peromyscus  truei  gilberti.  The  Klamath  Chipmunk, 
Eutamias  amcrnus  amcenus,  and  Allen's  Chipmunk,  Eutamias 
senex,  were  both  well  represented  here.  The  Sierra  Chickaree, 
Sciurus  douglasi  albolitnbatus  was  occasionally  met  with. 

Just  below  the  cabin  was  a  dark,  damp  spot  on  the  bank  of 
the  stream,  that  was  full  of  holes  among  tree  roots  and  ap- 
peared to  be  an  ideal  place  for  shrews,  but  persistent  trapping 
there  brought  no  results  and  no  shrews  were  obtained  any- 
where. 

As  the  owners  of  these  springs  wished  to  put  the  place  in 
order  for  summer  occupation,  we  returned  to  Weed,  on  May  23, 
to  repack  and  make  a  new  start. 

We  had  been  given  to  understand  that  we  would  find  accom- 
modation at  "Big  Springs"  (Mayten),  but  upon  reaching  that 
place  on  Monday,  May  24,  we  found  this  to  be  an  error,  and 
having  no  camping  outfit  with  us  we  made  a  circuit  around 
Shasta  Valley  to  look  for  a  hospitable  location. 

The  object  in  going  to  this  locality  was  to  examine  the  lava 
and  juniper  country  in  the  vicinity,  which  is  here  covered  also 
with  sage  brush,  on  the  one  side  and  the  meadows  around  the 
Big  Springs  laguna  on  the  other,  as  this  seemed  to  be  an  invit- 
ing combination  for  the  Upper  Sonoran  Zone. 

Its  appearance,  however,  probably  belies  it,  for  the  Alexan- 
der Expedition  in  1911  remained  there  only  two  days,  appar- 
ently not  deeming  the  prospect  sufficiently  alluring  for  further 
effort.  The  road  from  Weed  to  Big  Springs  passes  alongside 
or  through  the  lava,  sage  and  juniper  for  some  miles,  and,  as 
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wc  motored  slowly  along,  especial  watch  was  kept  for  any  birds 
that  might  possibly  be  peculiar  to  such  an  association,  but  the 
few  species  we  noted  were  the  same  as  those  in  the  adjacent 
pine  r^ons. 

The  season  was  an  intensely  dry  one  and  the  prospects  poor. 
As  we  traveled  through  the  very  open  country,  mostly  pasture 
lands,  stony  surfaced  hillsides,  or  alkali  bottoms,  we  were  sur- 
prised at  the  total  absence  of  such  birds  as  one  would  expect  to 
find  in  such  situations.  Although  we  passed  through  appar- 
ently ideal  places  for  horned  larks  (Otocoris),  none  was  seen. 
An  occasional  Arkansas  Kingbird  and  a  Western  Meadowlark 
were  practically  all  the  birds  we  saw. 

In  our  circuit  around  this  part  of  Shasta  Valley,  we  failed  to 
find  any  place  that  looked  promising  and  we  finally  went  to  the 
small  town  of  Gazelle  where  several  field  parties  have  done 
some  collecting,  but  it  looked  too  uninviting  in  such  a  dry  sea- 
son to  be  worth  trying,  there  being  little  except  open  and  more 
or  less  alkali  land  in  its  immediate  vicinity.  We  finally  went 
to  Edgewood,  a  small  town  five  miles  northwest  of  Weed,  at  an 
altitude  of  2900  feet.  This  place  is  on  the  edge  of  Upper 
Sonoran,  changing  quickly  into  Transition  toward  the  south- 
east as  the  country  rapidly  rises. 

Edgewood  is  surrounded  by  meadows  irrigated  from  the 
snow-fed  streams  of  Shasta,  and  here,  as  in  the  meadows  about 
Weed,  the  Nevada  Red-wing  was  just  preparing  to  nest,  several 
females  being  noticed  carrying  nesting  material,  while  Wilson's 
Snipe  was  also  taking  advantage  of  such  a  favorable  spot. 

The  birds  about  Edgewood  were  mostly  the  ordinary  species 
found  in  Transition  in  this  part  of  California,  but  it  was  here 
that  we  came  across  the  only  specimen  that  we  noted  of  the 
California  Cuckoo,  which  all  three  of  us  saw  one  evening  fly 
across  the  railroad  track  in  the  town,  of  the  Northern  Brown 
Towhee,  which  I  saw  near  the  village  one  evening  but  did  not 
secure,  and  of  the  San  Joaquin  Wren,  which  Gilchrist  found 
nesting  in  a  small,  dead  stump  not  far  from  the  railroad  track, 
and  which,  like  many  of  the  birds  found  near  the  railroad  here 
and  at  Weed,  was  woefully  smudged  with  oil  soot.  Shasta 
River  runs  through  the  valley  just  below  Edgewood  and  in  the 
willows  on  its  banks  we  found  Traill's  Flycatcher.    A  Western 
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Flycatcher,  seen  here,  was  the  only  one  of  this  species  noted  by 
us  in  Siskiyou  County.  The  most  interesting  discovery  at 
Edgewood  was  the  presence  of  a  small  flock,  or  perhaps  several 
small  bands,  of  Cedar  Waxwings  in  the  town.  Ttese  were  first 
seen  on  May  25,  feeding  on  the  seeds  or  buds  of  some  maple 
trees  in  a  little  grove  in  the  middle  of  the  village.  We  noticed 
some  birds  of  this  species  every  day  we  were  there  but  saw  no 
evidence  of  nesting.  On  May  26  a  flock  of  18  individuals  was 
seen  on  the  edge  of  the  village,  flying  north,  but  whether  there 
was  only  one  flock  in  the  locality  moving  about  or  whether  suc- 
ceeding flocks  rested  and  fed  there  during  migration,  we  did  not 
succeed  in  determining.  Most  certainly  some  roosted  there 
over  night,  as  we  saw  them  settling  down  in  the  trees  toward 
dusk. 

The  meadows  were  searched  for  signs  of  Microtus,  but  none 
was  found  and  our  traps  attracted  neither  this  genus  nor  mice. 
Traps  set  along  fences  and  in  the  fields  brought  no  returns 
whatever.  Gophers,  however,  were  numerous  in  one  handy 
comer,  and  several  Red  Bluff  (  ?)  Pocket  Gophers,  Thomomys 
leucodon  nazms  (  ?),  were  taken  here. 

As  there  was  not  enough  of  interest  at  Edgewood  to  detain 
us  long,  we  moved,  on  May  28,  to  Bray,  a  sawmill  village  in 
the  lava  countrv,  about  20  miles  northeast  of  Mt.  Shasta,  with 
an  elevation  of  4650  feet.  Not  finding  accommodation  in  the 
town,  we  camped  on  the  edge  of  an  irrigated  meadow,  about  a 
mile  away  in  the  valley  of  Butte  Creek.  For  a  long  distance 
around  Bray  the  standing  timber  of  any  value  has  been  de- 
stroyed, and,  except  for  a  few  large  pines  in  the  town,  trees 
of  any  size  are  scarce.  Even  small  timber  is  much  scattered  on 
account  of  the  poorness  of  the  rocky  soil.  Here  a  low,  thin 
sage  brush  is  a  predominant  characteristic  of  the  lava  country, 
the  bushes  for  the  most  part  too  stunted  and  scragq^ly  to  aflford 
much  shelter  for  birds.  Very  little  bird  life  could  be  found  in 
this  sage  brush,  but  occasional  spots  among  the  remnants  of 
timber  or  in  the  willows,  aspens,  and  cottonwoods  along  the 
stream  harbored  a  fair  number  for  such  a  region.  At  Bray  we 
discovered  the  Mountain  Bluebird  for  the  first  and  only  time 
on  this  trip,  nesting  in  old  dead  tree  stubs.  The  usual  Sierran 
forms  for  corresponding  altitudes  were  for  the  most  part  pres- 
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ent,  or  apparently  were  coming  in  during  our  week's  stay. 
Among  the  late  comers  were  the  Brewer's  Sparrow  and  Gray 
Flycatcher,  the  former  in  the  sage  brush  and  the  latter  in  the 
willows  along  the  stream. 

Gilchrist  came  across  an  Osprey's  nest  on  top  of  a  tall  pine 
stub,  with  the  old  birds  in  attendance,  the  secret  of  their  pres- 
ence here  being  the  number  of  fish  in  Lake  Orr,  a  small  body 
of  water  a  short  distance  west  of  Bray,  and  easily  available 
to  them. 

Some  ducks  and  other  waterfowl  breed  about  this  lake  and 
the  Yellow-headed  Blackbird  nests  here  abundantly.  The  sage 
brush  near  the  lake  is  higher  than  the  major  part  of  it  elsewhere 
in  the  neighborhood  and  here  was  the  only  place  where  we 
found  the  Western  Vesper  Sparrow.  Holman  ascended  Mt. 
Orr,  close  by  and  probably  about  a  thousand  feet  higher  than 
the  town,  and  there  found  the  Yosemite  Fox  Sparrow  breeding, 
the  identification  being  from  specimens  he  brought  in,  this  ex- 
tending slightly  the  known  range  of  this  species. 

A  female  Cedar  Waxwing  was  seen  on  June  2,  calling  from 
the  top  of  a  small  willow.  This  was  taken  and  showed  no  sig^ 
of  breeding.  On  June  3,  Gilchrist  came  across  a  couple  of  Cali- 
fornia Evening  Grosbeaks,  one  of  which  was  secured.  This 
proved  to  be  a  female  with  the  ovary  just  commencing  to  swell, 
the  largest  ovum  being  about  1.4  mm.  in  diameter. 

Here  also,  on  June  2,  we  heard  our  first  Pacific  Nighthawks 
for  the  region,  as  they  carried  on  their  courting  antics  high 
above  our  heads.  None  came  low,  contrary  to  some  of  my 
previous  experiences,  when  they  had  descended  close  enough 
for  us  to  secure  specimens.  The  Gairdner's  Woodpeckers  here 
seemed  to  have  rather  more  left  of  their  tails  than  some  we  had 
been  taking.  One  of  these  taken  at  Weed  had  nearly  half  of 
the  tail  feathers  worn  away,  leaving  a  sort  of  double  crescent 
effect,  the  shaft  of  the  main  rectrices  being  only  32  mm.  long, 
as  measured  from  the  end  of  the  pygostyle,  instead  of  some- 
thing over  50  mm.  I  have  placed  this  woodpecker  from  the 
Shasta  Valley  region  with  gairdneri,  but  it  leans  very  strongly 
toward  turati,  being  anything  but  typical.  Near  the  lake  Mr. 
Holman  noted  a  Magpie,  the  only  one  seen,  but  failed,  after  a 
long  chase,  to  secure  it.    The  Poor-will  was  in  evidence  here, 
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its  soft  call  being  audible  at  almost  any  time  from  dusk  to  day* 
light,  but  none  was  seen. 

At  Bray  we  were  in  a  well  populated  colony  of  the  Ortgqn 
Ground  Squirrel  (Citellus  oregonus).  Until  we  had  taken 
several  in  traps  they  were  numerous  all  around  our  cabin,  but 
soon  became  very  wary.  In  this  region  they  are  called  "Picket 
Pins"  or  "Bulldogs,"  the  former  name  arising  from  their  habit 
of  sitting  by  their  holes,  or  on  rocks  or  sttunps,  in  an  extremely 
erect  position  and  at  a  distance  strongly  resembling  wooden 
stakes.  After  our  traps  had  taken  two  or  three  adults  on  the 
edge  of  the  meadow,  a  warning  seemed  to  have  been  circulated 
through  the  colony,  for  no  trap  was  touched  thereafter  except 
by  an  occasional  young  one,  in  spite  of  change  of  bait  and  of 
smoking  the  traps  to  kill  the  scent  of  former  casualties.  This 
ground  squirrel  is  so  numerous  in  this  part  of  the  state  as  to  be 
a  great  pest.  Occurring  here  also  in  association  with  these 
animals  was  the  Golden  Mantled  Ground  Squirrel  {Callosper- 
mophilus  chrysodeirus  chrysodeirus) ,  which  greatly  resembles 
a  large  and  handsomely  marked  chipmunk.  The  Klamath  Chip- 
munk {Eutamias  amamus  amamus)  was  also  found  here. 
Mice,  however,  were  very  scarce  and  but  few  were  obtained 
Those  taken  were  of  two  species,  each  of  which  appeared  to  be 
of  intermediate  form  and  neither  of  which  has  as  yet  been  defi- 
nitely determined.  No  shrews  or  meadow  mice  were  taken, 
although  the  meadow  seemed  a  fine  place  for  them.  Probably 
the  irrigation  had  something  to  do  with  their  absence,  even 
though  the  ground  was  never  absolutely  covered  with  water. 

After  a  week  at  Bray  the  party  moved  to  Yreka,  the  county 
seat  of  Siskiyou  County,  which  we  reached  on  the  afternoon  of 
June  5.  This  town  is  at  an  altitude  of  2620  feet  and  is  in  the 
Upper  Sonoran  Zone. 

As  this  locality  did  not  look  very  encouraging,  we  remained 
only  one  day  to  collect  a  few  Dusky-Horned  Larks,  and  then, 
on  June  7,  we  moved  to  a  place  known  as  "Forest  House 
Mountain,"  so  called  on  account  of  being  just  west  of  an  old- 
time  tavern  and  resort  called  "The  Forest  House,"  on  the  road 
to  Scott  Valley.  Our  camp  was  at  a  woodchopper's  cabin  a 
few  yards  off  the  main  road,  known  as  "Robber's  Rock  Camp," 
on  account  of  a  series  of  stage  robberies  having  taken  place 
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from  a  large  rock  just  above  it.    The  altitude  here  is  nearly 
4000  feet 

The  cabin  was  beside  what  was  usually  a  large  spring,  ordi- 
narily making  swampy  ground  of  the  hillside,  but  which  was 
sadly  reduced  in  size  in  this  dry  year.  Through  the  day,  from 
time  to  time,  some  birds  came  here  to  obtain  water,  yet  the  total 
number  was  comparatively  small,  and  the  species  the  usual 
Sierran  forms,  as  may  be  gathered  from  the  appended  table 
of  records.  The  records  for  this  station  cover  a  good  deal  of 
the  vicinity  as  far  as  altitude  is  concerned,  for  the  change  from 
Upper  Sonoran  to  Transition  took  place  only  a  short  distance 
below  our  camp,  and  the  Transition  ran  up  rapidly  above  us 
so  as  almost  to  develop  into  the  Canadian  stage  of  zonal  asso- 
ciation, the  elevation  just  above  our  camp  reaching  over  5000 
feet. 

Bird  life  was  extremely  scarce  over  much  of  this  higher  terri- 
tory and  search  along  the  higher  range  brought  but  little  re- 
ward. This  may  have  been  partly  due  to  lack  of  water,  yet 
many  well  watered  areas  in  Siskiyou  County  often  made  but 
little  better  showing.  Our  camp  here  was  on  the  edge  of  a 
small  opening  in  the  pine  forest  which  extended  over  the  range. 
A  quarter  of  a  mile  above  us  was  a  gap  through  which  passed 
the  road  to  Fort  Jones,  in  Scott  Valley,  while  below  the  forest 
merged  into  more  or  less  brushy  or  chapparal  country,  with 
some  sage  interspersed. 

We  had  come  here  in  the  hope  of  finding  fox  sparrows,  but 
were  disappointed  in  this.  While  the  brush  in  places  was  of 
the  right  sort  to  suit  fox  sparrows,  it  was  everywhere  too  low 
and  scattering,  not  affording  the  heavy  cover  which  these  birds 
prefer,  except  at  too  low  an  altitude  for  this  genus. 

Just  above  our  cabin  one  morning  I  had  the  pleasure  of  find- 
ing a  brood  of  young  Mountain  Quail.  The  little  fellows 
swarmed  about  my  feet  when  I  happened  to  be  standing  still 
for  a  few  moments.  The  mother  remained  immovable  not 
over  six  feet  from  me,  her  confidence  assured  by  a  partial  screen 
of  scraggly  brush.  She  gathered  her  brood  about  her  by  utter- 
ing a  succession  of  almost  (to  me)  imperceptible,  but  very  musi- 
cal little  clucks,  to  which  the  youngsters  paid  instant  and  obe- 
dient attention.    Much  as  specimens  were  needed,  it  was  far 
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too  fascinating  a  scene  for  me  to  disturb.  Miss  Kellogg  records 
this  subspecies  from  Bear  Creek,  in  the  Mt  Eddy  region  not 
many  miles  to  the  southeast,  her  identification  being  supported 
by  Dr.  Joseph  Grinnell,  who  states,  however,  that  the  form 
taken  there  is  an  intermediate  one,  hence  it  is  reasonable  to  sup- 
pose that  those  we  saw  or  heard  in  this  region  should  be  placed 
in  this  category.  Unfortunately  we  had  no  other  opportimity 
to  obtain  specimens. 

This  was  the  only  station  at  which  we  noted  the  California 
Pygmy  Owl.  A  couple  were  heard  by  all  three  of  the  party  cm 
the  morning  of  June  9,  but  the  sounds  appeared  to  come  from  a 
long  distance,  apparently  across  the  cafion,  and  no  specimen 
was  secured.  Here  also  we  heard  the  Poor-will,  but  did  not 
succeed  in  calling  one  within  range  of  vision. 

In  a  well-watered  ravine  we  found  the  Sierra  Hermit  Thrush 
to  be  quite  numerous  and  several  individuals  were  secured. 
When  "squeaked"  to,  these  thnishes  would  come  almost  within 
arm's  reach  of  a  person,  their  curiosity  to  discover  the  source 
.of  the  strange  sounds  being  so  easily  aroused,  according  to 
Holman  and  Gilchrist  who  had  the  good  fortune  to  find  this 
favored  spot. 

The  Dusky-footed  Wood  Rat  (Neotom<x  fuscipes  fuscipes) 
was  very  common  here,  its  nests  being  widely  distributed  over 
the  hillside  where  the  cabin  stood,  and  numerous  crevices  of 
rocks  also  served  it  for  abiding  places,  these  being  usually 
marked  by  the  presence  of  a  few  dead  twigs  strewn  near  the 
entrance  or  sticking  out  of  the  holes  as  if  this  species  could  not 
get  away  from  the  idea  of  stick  constniction  for  its  habitations. 

Mice  (Peromyscus)  were  fairly  numerous  here,  but  we  did 
not  find  the  Kangaroo  Rats  we  had  been  hoping  to  find  from  the 
accounts  given  by  natives,  although  there  is  no  doubt  as  to  their 
presence  in  some  localities  within  a  few  miles,  as  people  told  us 
of  having  seen  them  jumping  across  roads  in  front  of  their 
automobiles  when  traveling  by  night.  Upon  our  first  arrival 
at  Forest  House  Mountain  we  found  chipmunks  very  scarce, 
only  one  or  two  being  seen,  but  on  June  10  we  discovered  quan- 
tities of  the  Klamath  Chipmunk  just  below  our  cabin  from  the 
level  of  the  camp  to  some  distance  down  hill,  they  being  mostly 
near  the  little  rivulet  that  flowed  from  our  spring.    Whether 
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they  had  suddenly  appeared,  as  it  seemed,  or  whether,  for  some 
reason,  we  merely  had  not  come  across  them  before,  I  do  not 
know,  but  they  certainly  were  plentiful  for  the  next  two  or 
three  days.  The  weather  had  been  cloudy  and  threatening  on 
the  day  of  our  coming  and  perhaps  it  was  the  later  sunshine  that 
brought  them  out  of  their  holes,  but  the  situation  had  all  the 
appearance  of  a  sudden  immigration.  Porcupines,  probably  the 
Yellow-haired  {Erethizon  epixanthum  epixanthum) ,  were  quite 
common  in  this  neighborhood,  and  it  was  no  rare  sight  to  see 
the  head  of  one  sticking  out  of  some  concrete  culvert  along  the 
road.  As  a  place  of  shelter  during  the  daytime  at  least,  these 
culverts  seem  to  have  a  special  attraction  for  this  animal.  For 
certain  reasons  no  attempt  was  made  on  this  expedition  to 
secure  animals  larger  than  a  squirrel,  so  we  did  not  take  ad- 
vantage of  such  opportunities  as  offered  for  its  capture. 

From  the  top  of  Forest  House  Mountain  the  view  across 
Scott  Valley  to  the  Salmon  Mountains  was  most  enticing,  and 
on  June  12  we  accepted  the  offer  of  a  truck  freighter  to  take 
us  over  to  that  range,  as  he  claimed  to  know  just  the  place 
where  we  could  get  nearly  everything  we  wanted.  We  found, 
however,  that  the  road  we  had  intended  to  follow  was  in  such 
condition  that  w^  could  not  get  as  far  into  the  range  as  we 
wished,  and  had  to  content  ourselves  with  making  camp  in  a 
deserted  building  at  the  "Old  Pinery  Mine,'*  some  four  miles 
southwest  of  Greenview  and  at  an  elevation  of  only  about  3300 
feet.  We  were  in  the  Transition  Zone  here,  on  the  edge  of  a 
national  forest  of  Douglas  fir  and  yellow  pine  with  many  oak 
trees  in  places.  Unfortunately  the  weather  turned  against  us, 
and  became  dark  and  drizzly.  In  the  immediate  vicinity  of  the 
old  placer  mine  only  common  birds  were  found,  the  one  excep- 
tion being  what  I  believed  to  be  a  Northern  Spotted  Owl,  which 
was  perched  on  a  dead  sapling  in  the  wash  of  the  old  mine. 
It  was  about  100  yards  away  when  seen,  but  unfortunately  there 
was  little  cover  about,  and  it  was  impossible  to  avoid  making 
a  good  deal  of  noise  scrambling  over  the  loose  stones  and  coarse 
gravel  in  the  bed  of  the  old  wash.  The  bird  was  wary  and  un- 
easy, so  that  a  long  chase  ended  in  failure  to  get  any  nearer, 
and  it  finally  took  to  the  woods  nearby.  It  was  too  large  for 
a  Saw-whet  and  I  can  think  of  nothing  that  would  fit  the  case 
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except  a  Spotted  Owl.  With  the  idea  of  fox  sparrows  still 
dominant,  Holman  and  Gilchrist  made  a  long  tour  into  the 
higher  altitudes  in  search  of  birds  of  this  genus,  but  found 
none. 

We  had  been  actually  in  or  on  the  borders  of  the  forest 
region  over  a  month  before  we  saw  or  heard  the  Northern 
Filiated  Woodpecker.  On  the  last  day  of  our  stay  at  this 
camp,  June  15,  one  was  seen  and  heard  at  rather  close  range. 

With  the  exception  of  the  Douglas  Ground  Squirrel  (CUel- 
lus  douglasi),  rodents  were  very  scarce  at  this  last  station, 
although  old  signs  were  plentiful,  especially  in  the  house  in 
which  we  camped.  We  had  visions  of  wood  rats  playing  tag 
over  our  prostrate  forms  as  we  slept  on  luxurious  beds  of  pine 
needles  upon  the  floors  of  the  deserted  rooms;  but,  while  a 
mouse  or  two  had  the  temerity  to  use  some  of  us  for  runways, 
the  rats  seemed  to  have  vacated  the  premises  in  our  favor — ^not 
only  as  regards  the  interior  of  the  house  but  beneath  it  as  well. 
Traps  were  set  at  favorable  looking  openings  and  rat  holes 
around  the  outside  of,  and  imdemeath,  the  house,  but  not  one 
was  touched,  although  we  caught  rats  in  the  bushes  not  fifty 
yards  away. 

There  were  several  colonies  of  the  Dusky-footed  Wood  Rat 
(Neotoma  fuscipes  fuscipes)  in  the  brush  surrounding  the 
clearing  occupied  by  the  house,  but  further  away  fresh  nests 
were  not  numerous.  This  subspecies  varies  a  good  deal  with 
locality  and  climate,  and  in  this  place  is  much  lighter  in  color 
than  specimens  from  near  the  type  locality,  with  feet  prac- 
tically white.  A  few  of  Allen's  Chipmunk  (Eutamias  senex), 
were  found  here. 

Singularly  enough,  gophers  were  very  scarce  wherever  we 
went,  fortunately  for  the  farmers.  Near  this  last  camp  was  a 
field  of  perhaps  twenty  acres,  with  green  crops,  including  po- 
tatoes, growing  therein,  and  surrounded  by  dry,  rocky  soil,  yet 
careful  search  failed  to  reveal  the  presence  of  any  gopher  sign 
whatever.  Bray  and  Edgewood  were  the  only  stations  at 
which  we  found  signs  in  any  quantity  and  even  there  this  was 
restricted  to  small  areas.  The  alfalfa  fields  in  Shasta  Valley 
at  a  lower  elevation  were  not,  however,  examined  critically  by 
us,  our  only  view  of  them  being  from  the  train  windows,  from 
which  no  particular  damage  to  the  crop  was  noticed. 
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While  a  comparison  of  the  number  of  species  noted  by  dif- 
ferent field  parties  is  ustially  of  interest  to  the  student  of  the 
geographic  distribution  of  birds,  such  comparison  loses  value 
when  the  dates  of  observation  are  not  similar.  Although  the 
records  given  in  the  reports  of  the  Merriam  and  the  Alexander 
expeditions  to  this  region  or  its  vicinity  do  not  quite  correspond 
to  those  given  in  this  paper,  many  of  those  of  the  first  two 
being  either  of  an  earlier  or  later  date  than  the  Academy  expe- 
dition, for  the  benefit  of  future  observers  it  seems  worth  while 
to  call  attention  to  the  differences  in  these  recorded  lists. 

The  Merriam  report  includes  136  species  of  birds  against  our 
109.  This  expedition  covered  a  greater  variation  of  territory 
than  did  ours,  with  larger  range  of  elevation,  and  remained  in 
the  field  from  the  middle  of  July  until  the  beginning  of  October. 
This  list  includes  a  number  of  water  birds  and  raptores  that 
we  did  not  find,  as  well  as  some  birds  of  higher  altitudes  than 
those  we  visited.  Among  those  not  mentioned  by  Merriam  are 
the  following :  Band-tailed  Pigeon,  American  Osprey,  North- 
cm  Spotted  Owl,  Nuttall's  Woodpecker,  Ash-throated  Fly- 
catcher, Traill's  Flycatcher,  Gray  Flycatcher,  California  Purple 
Finch,  Western  Vesper  Sparrow,  Brewer's  Sparrow,  Cedar 
Waxwing,  Black-throated  Gray  Warbler,  Pallid  Wren-tit,  Rus- 
set-backed Thrush,  and  the  Olive-backed  Thrush,  a  total  of 
17  species. 

Without  further  information  it  is  useless  to  comment  on 
these  differences  further  than  to  say  that  some  of  them  are  due 
to  differences  in  actual  localities  visited,  even  where  these  were 
not  far  separated  from  each  other,  and  others  may  be  due  to 
difference  in  date  of  observations,  which  may  account  for  the 
failure  of  the  Merriam  party  to  find  the  Russet-backed  Thrush 
which  we  found  widely  distributed,  although  the  first  date  of 
observation  of  the  Merriam  expedition,  July  15,  seems  very 
early  for  all  the  individuals  of  this  species  to  have  departed  for 
the  south,  especially  as  the  Alexander  party  found  it  at  Grizzly 
Creek  in  the  Salmon  Mountains  as  late  as  July  23. 

Comparing  ours  with  the  Alexander  expedition  list  of  95 
species  of  birds,  the  same  causes  for  differences  can  be  assumed. 
The  following  is  our  list  of  species  not  therein  noted :  Mallard, 
California  Great  Blue  Heron,  Anthony's  Green  Heron,  Wil- 
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son's  Snipe,  Band-tailed  Pigeon,  Turicey  Vulture,  Marsh 
Hawk,  Western  Red-tailed  Hawk,  American  Osprey,  Northern 
Spotted  Owl,  California  Pygmy  Owl,  California  Cuckoo,  Nut- 
tail's  Woodpecker,  Poor-will,  Pacific  Nighthawk,  Anna's  Hum- 
mingbird, Arkansas  Kingbird,  Ash-throated  Flycatcher,  Gray 
Flycatcher,  Dusky  Horned  Lark,  Western  Crow,  Western  Ves- 
per Sparrow,  Brewer's  Sparrow,  Sooty  Fox  Sparrow,  Western 
Martin,  Qiff  Swallow,  Bam  Swallow,  Tree  Swallow,  Mac^l- 
livray's  Warbler,  Pygmy  Nuthatch,  and  Sierra  Hermit  Thrush. 

A  notable  fact  m  this  is  that  no  species  of  swallow  is  in- 
cluded in  the  Alexander  expedition,  whereas  we  found  at  least 
three.  Nor  did  the  Sierra  Hermit  Thrush  appear  to  be  breed- 
ing in  the  territory  covered  by  that  party,  although  one  would 
suppose  it  to  be  rather  widespread  in  this  r^ion,  especially  so, 
as  in  all  probability  some  of  the  records  of  the  "Dwarf  Hermit 
Thrush"  mentioned  as  noted  in  several  localities  by  the  Mer- 
riam  parties  were  of  this  form. 

While  the  Academy's  expedition  was  principally  interested 
in  the  bird  life  of  the  region  visited,  and  succeeded  in  adding  a 
number  of  species  to  the  recorded  list  of  Siskiyou  County  birds, 
and  in  adding  in  other  ways  to  the  comparatively  meager 
knowledge  of  its  avifauna,  at  the  same  time  special  efforts  were 
made  to  obtain  specimens  of  the  rodents  at  each  station.  In 
this  the  results  were  disappointing,  and,  while  part  of  our  lack 
of  success  may  have  been  due  to  want  of  experience  on  the  part 
of  the  assistant  members,  there  appeared  to  be  a  great  thinning 
out,  by  some  agency,  of  these  small  mammals.  Probably  the 
three  successive  dry  seasons,  with  attendant  scarcity  of  accus- 
tomed food  supply,  had  something  to  do  with  this  diminution 
in  numbers. 

The  expedition  was  brought  to  a  close  June  16. 
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The  following  brief  characterizations  of  new  species  of  liz- 
ards and  snakes  are  based  upon  specimens  secured  by  an  expe- 
dition sent  by  the  California  Academy  of  Sciences  to  the  Gulf 
of  California.  Paratypes  of  all  the  lizards  are  at  hand,  but  the 
snakes  are  known  only  from  single  specimens.  The  results  of 
the  expedition  will  be  published  in  detail  later,  but  it  seems 
desirable  to  print  these  diagnoses  of  new  species  without  delay. 

Crotaphjrtus  instilaris,  new  species 

Diagnosis, — Similar  to  C.  collaris  baileyi  but  with  head  nar- 
rower and  snout  much  more  elongate ;  black  collar  a  single  band. 

Type. — California  Academy  of  Sciences  No.  49151;  adult, 
collected  by  Joseph  R.  Slevin  on  the  east  coast  of  Angel  de  la 

July  30,  1921 
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Guardia  Island  seven  miles  north  of  Pond  Island,  Gulf  of  Cali- 
fornia, Mexico,  May  3,  1921. 

Cnemidophorus  bacatus,  new  species. 

Diagnosis. — Structurally  similar  to  C.  tessellatus,  but  color- 
ation very  distinct.  Upper  surfaces  brown  or  dark  gray, 
shading  to  blackish  on  the  hind  limbs,  with  small,  discrete,  more 
or  less  equidistant,  sometimes  black-edged  whitish  spots  or 
ocelli  on  the  sides  and  back  of  body,  hind  limbs  and  base  of  tail. 

All  lower  surfaces  black.  No  longitudinal  markings  at  any 
age.    Femoral  pores  16  to  20. 

Type. — California  Academy  of  Sciences  No.  49152 ;  collected 
by  Joseph  R.  Slevin  on  San  Pedro  Nolasco  Island,  Gfulf  of  Cali- 
fornia, Mexico,  April  17,  1921. 

Cnemidophorus  canus,  new  species. 

Diagnosis. — Similar  to  C  martyris  but  much  paler  and  with 
black  suffusion  restricted  to  the  central  subcaudal  scale  rows 
and  the  distal  part  of  the  tail.  Upper  surfaces  light  gray  or 
bro^\^l  with  very  indistinct  fine  dark  gray  reticulations  on  the 
body  and  hind  limbs.  No  longitudinal  markings.  Lower  sur- 
faces of  head,  body  and  limbs  bluish  gray,  often  with  a  few 
minute  black  dots  on  the  throat  and  a  little  black  about  the 
edges  of  the  large  plates  on  the  chest,  belly  and  limbs.  Femoral 
pores  16  to  20. 

Type. — California  Academy  of  Sciences  No.  49153;  col- 
lected by  Joseph  R.  Slevin  on  Sal  Si  Puedes  Island,  Gulf  of 
California,  Mexico,  May  9,  1921. 

Cnemidophorus  dickersonae,  new  species. 

Diagnosis. — A  member  of  the  C.  tessellatus  group  somewhat 
intermediate  in  coloration  between  C.  t.  stejnegeri  and  C  meU 
anostethiis,  having  the  yellowish  brown  dorsal  ground  color  of 
the  former  and  black  gular  and  thoracic  suffusion  of  the 
latter. 

Dorsal  longitudinal  markings  less  evident  than  in  either, 
and  sides  dark  brown  or  black  with  whitish  spots  or  transverse 
bars.  It  thus  resembles  C.  estebanensis,  but  the  pattern  is  quite 
different. 
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Type. — California  Academy  of  Sciences  No.  49154;  col- 
lected by  Joseph  R.  Slevin,  on  Isla  Partida,  near  Angel  de  la 
Guardia  Island,  Gulf  of  California,  Mexico,  April  22,  1921. 


pictEi  new  species. 

Diagnosis, — Similar  in  size  and  form  to  Verticaria  hyper- 
ythra,  but  with  no  dorsal  longitudinal  stripes.  Lateral  light 
stripes  absent  or  very  faintly  indicated  except  on  side  of  head. 
Back  unicolor,  ashy  or  brownish  gray.  Lower  surfaces  bluish 
white  or  blue.  Adults  with  a  brick-red  lateral  longitudinal 
band,  absent  in  young.  Young  with  light  blue  tails. 

Type, — California  Academy  of  Sciences  No.  49155;  col- 
lected by  Joseph  R.  Slevin  on  Monserrate  Island,  Gulf  of 
California.  Mexico,  May  25,  1921. 

Chilomeniscus  punctatissimuSy  new  species. 

Diagnosis. — Similar  to  Chilofneniscus  cincttis,  but  with  each 
scale  of  the  white  cross-bands  marked  with  a  dark  brown  central 
spot.  Scale  rows  13.  Gastrosteges  121.  Urosteges  23c.  Black 
bars  on  body  32 ;  on  tail  7. 

Type. — California  Academy  of  Sciences  No.  49156;  young 
female,  collected  by  Joseph  C.  Chamberlin,  on  Isla  Partida, 
Espiritu  Santo  Island,  Gulf  of  California,  Mexico,  May 
31,  1921. 

Coluber  barbouri,  new  species. 

Diagnosis. — Similar  to  Coluber  lateralis  but  without  dark 
markings  on  lips,  chin  and  throat;  lateral  line  pure  white; 
labials,  chin,  throat  and  anterior  gastrosteges  white,  more  or 
less  suffused  with  coral  pink ;  rest  of  lower  surfaces  yellowish 
white.  Slight  enlargements  of  the  white  lateral  line  at  intervals 
of  from  four  to  seven  scales  on  the  anterior  half  of  the  body 
are  slightly  suggestive  of  the  color  pattern  of  C.  aurigulus. 
Scale  rows  17.  Gastrosteges  193.   Urosteges  130+. 

Type, — California  Academy  of  Sciences  No.  49157;  adult 
female,  collected  by  Joseph  R.  Slevin  on  Isla  Partida,  Espiritu 
Santo  Island,  Gulf  of  California,  Mexico,  May  30,  1921. 
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NEW  CALIFORNIAN  SPIDERS 

BY 
NATHAN  BANKS 

The  following  new  species  of  spiders  are  from  a  collection  sent 
by  the  California  Academy  of  Sciences  to  Mr.  Emerton  and 
myself  for  identification.  Most  of  the  material  was  taken  by 
Mrs.  E.  P.  (Helen)  Van  Duzee  during  the  past  few  years  and 
forms  a  part  of  the  collections  of  the  California  Academy  of 
Sciences  where  the  holotypes  are  deposited.  Paratypes  are  in 
the  Museum  of  Comparative  Zoology  at  Cambridge,  Mass. 

1.  Psflochorus  apicalis,  new  species 

Very  similar  in  general  to  P.  californice.     It  differs  in  that  in 

the  male  the  tooth  on  the  mandible  in  front  is  near  the  lower 

end  and  reaches  to  the  tip  of  the  mandible  and  is  barely  raised 

above  the  surface.     In  color  it  is  pale  yellowish,  the  cephalo- 
thorax  with  a  median  dark  stripe,  forked  in  front;  the  tips  of 

the  femora  show  very  faintly  a  dark  apical  band ;  the  abdomen  is 

gray;  of  the  same  size  as  P.  californice. 


Figure     1. — Side  view  of  manible. 

Holotype,  male,   No.   737,   Mus.   Calif.  Acad.  Sci.;  John   I. 
Carlson  collector. 
Type  locality,  Sierra  Madre,  Los  Angeles  Co.,  Calif. 

September  29.  1921 
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2.  Lathys  hirsutipeSi  new  species 

Cephalothorax  yellowish  brown,  paler  behind;  mandibles 
reddish  brown,  in  male  rather  long  and  but  little  divergent,  with 
a  few  teeth  on  the  inner  edge  and  on  front  with  small  granules 
at  bases  of  the  hairs;  sternum  yellow  brown;  legs  yellowish, 
unmarked.  Abdomen  gray,  more  or  less  plainly  marked  with 
small  blackish  streaks  and  patches.  Posterior  eyes  subequal, 
and  at  about  equal  distances  apart,  the  quadrangle  of  M.  E.  as 
long  as  wide  behind.  The  cephalothorax  with  few,  not  espe- 
cially long,  hairs;  longer  ones  on  the  abdomen,  and  the  legs  with 
especially  long  hairs  and  numerous  short  hairs;  those  on  the 
tibiflB  often  three  times  the  diameter  of  the  joints.  Length, 
male,  4  mm. 


Figure     2. — Male  palpi. 

Holotype,  male,  No.  738,  Mus.  Calif.  Acad.  Sci.;  Helen  Van 
Duzee  collector.  May  27,  1918. 
Type  locality,  Sacramento,  Calif. 

vS.  Gayenna  aperta,  new  species 

Cephalothorax  yellow  brown,  dark  marks  on  each  side  forming 
broken  stripes;  abdomen  gray,  with  dark  spots  and  streaks 
above;  the  venter  with  only  a  few  dark  marks;  legs  yellowish 
brown  or  paler,  with  dark  dots  at  bases  of  some  of  the  spines  and 
bristles.  Structure  as  usual;  tibifle  I  and  II  with  three  pairs  of 
spines  beneath,  basal,  median  and  apical;  metatarsi  I  and  II 
with  long  subapical  spines  and  very  short  preapical  ones.  The 
vulva  shows  a  spear-shaped  opening  in  the  middle,  and  a  dark 
rim,  widely  curved  each  side,  and  nearly  meeting  behind  where 
they  bend  back  to  the  margin.     Length,  female,  6.8  mm. 
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A  female  from  Olympia,  Washington  (Kincaid),  M.  C.  Z.,  and 
some  not  quite  mature  from  Cazadero  and  San  Francisco, 
California  (Helen  Van  Duzee). 


Figure    3 . — Vulva 

Holotype,  female,  No.  739,  Mus.  Calif.  Acad.  Sci.;  Helen  Van 
Duzee  collector,  April  13,  1918. 
Type  locality^  Cazadero,  California. 

4.  Agroeca  hesperiai  new  species 

Similar  to  A .  ornata  in  most  respects.    The  cephalothorax  and 

abdomen  with  the  usual  marks,  two  dark  stripes  on  the  venter; 

sternum  of  male  with  faint  dark  marks  on  the  sides ;  legs  yellowish 

to  yellow  brown,  femora  showing  faint  dark  bands.     The  vulva 
shows  a  median  pear-shaped  outline,  each  side  behind  being 

darker,  but  the  narrowed  part  not  nearly  as  long  as  in  -4 .  ornata^ 

nor  widened  behind.    The  male  palpus  has  a  long,  stout  process 

on  the  outer  tip  of  the  tibia,  and  a  long  curved  style  at  tip  of 

palpal  organ.     Length,  male,  8.5  mm.;  female,  11  to  12  mm. 

Specimens  from  Sacramento,  Mount  St.  Helena,  and  Santa 

Barbara,  Calif. 


Figure     4. — Male  palpus^  and  vulva 

Holotype,  male,  No.  740,  Mus.  Calif.  Acad.  Sci.;  Helen  Van 
Duzee  collector.  May  27,  1918. 
Type  locality^  Sacramento,  Calif. 

5.  Dendr3rphantes  helense,  new  species 
Cephalothorax  red-brown  with  short  white  hairs;  mandibles 
not  prominent,  with  a  line  of  white  hair  in  front;  abdomen  red- 
brown  above  with  a  white  band  around;  venter  gray;  legs  pale, 
not  distinctly  banded.  The  female  has  the  cephalothorax 
rather  paler,  with  more  gray  hair;  abdomen  dark  gray  above. 
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pale  on  the  sides,  in  the  middle  of  the  front  part  with  a  broad 
pale  spot  or  a  double  elongate  spot,  in  appearance  similar  to 
D,  ameolus.  Venter  with  two  or  three  dark  stripes.  The  palpus 
of  the  male  is  similar  to  that  of  D,  arizonensis  (and  glacialis) 
but  the  palpal  organ  is  more  slender,  the  tube  stouter  and  broad 
at  tip  (not  pointed  as  in  arizonensis),  and  the  bifid  process  of 
the  tibia  has  the  outer  part  plainly  longer  than  the  inner  (in 
arizonensis  they  are  equal).  The  vulva  shows  two  large  open- 
ings much  as  in  D,  glacialis  but  they  are  less  than  their  diameter 
apart,  and  behind  is  the  usual  median  notch.     Length,  6  mm. 


figure    5. — Male  palpus^  and  vulva. 

Holotype,  male,  No.  741,  Mus.  Calif.  Acad.  Sci.;  Helen  Van 
Duzee  collector,  April  7,  1918. 

Type  locality,  San  Francisco,  Calif. 

6.  Pellenes  peckhami,  new  species 

Male: — Cephalic  area  and  dorsum  of  abdomen  clothed  with 

appressed  tawny  or  golden  hair;  other  longer,  erect,  black  hairs; 

on  basal  part  of  abdomen  there  is  more  or  less  trace  of  a  median 

white  line;  sides  of  abdomen  white-haired;  sides  of  the  cephalo- 

thorax  with  short  white  hair,  and  a  faint  line  of  white  just  below 

dorsal  eyes;  a  row  of  long  black  hairs  over  front  eye-row;  clypeus 

and  mandibles  tawny,  with  very  short  white  hair;  legs  paler, 

tibiae  rather  darker,  leg  III  unmodified;  leg  I  reddish  brown, 

metatarsi  and  tarsi  paler,  a  long  fringe  below  on  outer  part  of 

femur,  patella  and  tibia,  and  above  on  femur,  patella  and  tibia; 

largely  black  below,  largely  pale  above,  but  the  basal  section  of 

tibia  black;  the  inner  side  of  tibia  is  black  and  densely  clothed 

with  black  hair;  tarsus  of  the  palpus  reddish,  with  short,  white 

hair,  the  palpal  organ  very  broad,  much  as  in  P.  elegans.  Length, 

5  mm.     Differs  from  elegans  in  absence  of  w^hite  median  stripe 

on  abdomen,  and  the  denser,  more  variegated  fringe  to  leg  L 

Specimens   from   San   Francisco  and  Los  Bafios.   California 
(E.  P.  Van  Duzee). 

Holotype,  male.  No.  742,  Mus.  Calif.  Acad.  Sci.;  E.  P.  Van 
Duzee  collector.  May  23,  1921. 

Type  locality,  Los  Bafios,  Calif. 
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UNDBSCRIBED  TXPULIDiE   (DIPTERA)  FROM  WESTERN 

NORTH  AMERICA,  PART  H 

BY 

CHARLES  P.  ALEXANDER,  Urbana,  Illinois 

The  first  part  under  this  title  appeared  in  1920  (Proc.  Cal. 
Acad.  Sci.,  ser.  4,  vol.  X,  no.  5,  pp.  35-46).  The  few  additional 
species  that  were  included  in  the  1920  collections  of  crane-flies 
are  discussed  at  this  time.  The  types  of  all  the  species  are 
contained  in  the  collection  of  the  California  Academy  of  Sciences. 
I  am  indebted  as  heretofore  to  the  collector,  Mr.  E.  P.  Van  Duzee. 

Subfamily  Limnobiinse 
Tribe  Eriopterini 
Genus  RhabdomasHx  Skuse 
Subgenus  Sacandaga  Alexander 

1 .  Rhabdomastiz  (Sacandaga)  calif omiensis,  new  species 

Antennae  black;  head  dark,  yellowish  gray  pruinose;  pronotum 
light  yellow  with  a  narrow  dark  brown  median  line;  mesonotum 
yellowish  gray,  the  prsescutum  with  four  narrow  dark  brown 
stripes;  pleura  grayish  plumbeous,  variegated  and  striped  with 
yellowish;  hal teres  pale;  wings  grayish  subhyaline;  stigma  pale 
brown;  vein  Sc  long;  Ri  moderately  long,  from  one-third  to 
nearly  one-half  Ri^i\  abdomen  dark  brown,  the  segments  in- 
distinctly and  narrowly  ringed  with  paler. 

Male. — Length,  4.6  mm.;  wing,  5.6  mm. 

Rostrum  and  palpi  dark  brown.  Antennae  black,  the  first 
scapal  segment  grayish  pruinose;  flagellar  segments  oval,  the 
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more  distal  ones  long-cylindrical.     Head  dark  brown,  heavily 
light  gray  pruinose. 

Pronotum  conspicuous  light  yellow  with  a  narrow  dark  brown 
median  line.  Mesonotal  prflescutum  yellowish-gray  with  four 
narrow  and  rather  indistinct  dark  brown  stripes,  the  intermediate 
pair  longest,  only  narrowly  separated  from  one  another;  pseu- 
dosutural  fovea  conspicuous,  black;  scutum  and  postnotum  light 
gray  pruinose;  scutellum  brown,  grayish  pruinose,  the  caudal 
margin  broadly  yellowish.  Pleura  grayish  plumbeous,  varie- 
gated with  yellowish ;  a  conspicuous  yellowish  longitudinal  stripe 
crossing  the  dorsal  margin  of  the  sternum,  above  the  legs,  passing 
ventrad  in  front  of  the  posterior  coxse.  Halteres  pale.  Legs 
with  the  coxfiB  obscure  yellow,  the  outer  faces  slightly  infuscated; 
trochanters  pale;  remainder  of  the  legs  pale  brown,  the  tarsi  dark 
brown.  Wings  grayish  subhyaline;  stigma  oval,  pale  brown; 
veins  dark  brown.  Venation:  Sc  ending  from  two- thirds  to 
three-fourths  the  length  of  the  long  sector,  Sct  far  from  the  tip 
of  Scu  the  latter  alone  being  a  little  longer  than  the  basal  deflec- 
tion of  Cwi;  R%^»  comparatively  short,  from  two  to  two  and  one- 
half  times  Rt  alone;  r  lacking;  basal  deflection  of  Cui  at  about 
one-fourth  the  length  of  cell  Jst  Aft;  vein  2nd  A  but  slightly 
sinuous. 

Abdomen  dark  brown,  the  caudal  margins  of  the  segments 
narrowly  and  indistinctly  ringed  with  paler. 

In  its  venation,  Rhabdomastix  californiensis  agrees  more 
closely  with  the  type  of  the  subgenus,  R.  flava  (Alex.)  than  it 
does  with  R.  monticola  (Alex.)  of  British  Columbia.  Gonomyia 
galactoptera  Bergr.  of  Alaska  is  a  member  of  this  genus  and 
subgenus. 

Holoiype,  male,  No.  743,  Mus.  Calif.  Acad.  Sci.;  E.  P.  Van 
Duzee  collector,  May  22,  1920. 

Type  locality,  Pleyto,  Monterey  County,  Calif. 

Tribe  Hexatomini 

The  writer  has  explained  in  another  paper  (The  Crane-flies  of 
New  York,  Part  2,  Biology  and  Phylogeny.  Cornell  Univ.  Agr. 
Expt.  Sta.,  Memoir  38,  p.  835,  1921)  the  necessity  for  uniting 
the  former  tribes  Limnophilini  and  Hexatomini. 

Genus  Limnophila  Macquart 

2.  Limnophila  pteropoecila,  new  species 
General  coloration,  shiny  dark  brownish-black;  halteres  pale; 
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femora  brownish  yellow,  tipped  with  dark  brown;  wings  pale 
yellowish,  conspicuously  variegated  with  brown  on  the  cross- 
veins  and  deflections  of  veins;  cell  1st  Mi  long  and  narrow,  m 
being  one-half  longer  than  the  basal  deflection  of  Cui, 

Female. — Length  about  8.8  mm. ;  wing,  9.3  mm. 

Rostrum  and  palpi  brownish-black.  Antennae  dark  brownish- 
black  throughout,  the  first  scapal  segment  elongate-cylindrical. 
Head  shiny  dark  brown,  sparsely  pruinose,  strongly  narrowed 
posteriorly,  the  eyes  protuberent. 

Thorax  shiny  dark  brown,  very  sparsely  grayish  yellow  prui- 
nose, without  stripes.  Pleura  dark  brown,  sparsely  pruinose. 
Halteres  pale  throughout.  Legs  with  the  coxae  and  trochanters 
obscure  yellow;  femora  brownish  yellow,  tipped  with  dark  brown; 
tibiae  light  brown,  tipped  with  dark  brown;  tarsi  dark  brown. 
Wings  with  a  strong  yellowish  tinge ;  cells  C  and  Sc  more  saturat- 
ed; a  conspicuous  brown  pattern,  arranged  as  follows:  A  brown 
spot  at  the  origin  of  Rs;  a  conspicuous  seam  along  the  cord, 
extending  from  the  tip  of  Sc  to  the  fork  of  M;  Cu  and  the  deflec- 
tion of  Cui  seamed  with  brown;  outer  end  of  cell  Jst  Mi  similar; 
a  brown  spot  at  r  and  a  smaller  one  at  the  fork  of  Afi+i;  veins 
dark  brown,  paler  in  the  saturated  areas.  Venation :  Sc  long,  Sci 
ending  about  opposite  the  fork  of  i^i+i,  Sd  at  the  extreme  tip  of 
Sciy  a  little  longer  than  r-w;  Rs  rather  long,  almost  straight, 
arcuated  at  origin;  Rt^»  rather  short,  from  one  to  two  times  as 
long  as  r-m;  r  at  the  tip  of  Ri  and  on  Rt  beyond  midlength ;  inner 
ends  of  cells  Ri  and  Ri  in  alignment;  cell  1st  Mt  very  long  and 
narrow,  its  inner  end  conspicuously  arcuated ;  m  very  long  and 
slightly  arcuated,  about  one-half  longer  than  the  basal  deflection 
of  Cui  and  nearly  three  times  the  outer  deflection  of  Mi\  cell 
1st  Mi  much  longer  than  vein  Mt  beyond  it  and  longer  than  the 
petiole  of  cell  M\\  cell  M\  shorter  than  its  petiole;  basal  deflec- 
tion of  Cui  about  its  own  length  beyond  the  fork  of  M;  distal 
section  of  Cui,  beyond  cell  1st  Mi,  about  equal  to  m. 

Abdomen  dark  brownish  black,  the  pleural  membranes  paler. 
Ovipositor  with  the  valves  horn-colored,  the  dorsal  shield  shiny 
black;  tergal  valves  of  the  ovipositor  strongly  compressed. 

It  is  possible  that  Limnophila  pteropcecila  is  more  correctly 
referable  to  Dactylolabis  but  this  is  uncertain.  The  fly  differs 
strikingly  from  all  other  known  species  in  the  Nearctic  fauna. 

Holotype,  female.  No.  744,  Mus.  Calif.  Acad.  Sci.;  E.  P.  Van 
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Duzee  collector.  July  1,  1920. 

Type  locality.  Forks,  Clallam  Co.,  Washington. 

Subfamily  Tipulinie 
Tribe  Tipulini 

Genus  Tipula  Linnsus 

3.  Tqiula  optiva,  new  spedes 

Antennae  of  male  elongated;  head  and  thorax  gray,  the 
prsescutum  with  three  brown  stripes;  femora  yellow,  the  tips 
dark  brown;  wings  grayish  yellow;  abdomen  yellow,  the  tergites 
with  a  conspicuous  black  median  stripe;  segments  ei^t  and 
nine,  black;  male  hypopygium  with  a  conspicuous,  pale,  shovel- 
shaped  median  lobe  on  the  caudal  margin  of  the  eighth  stemite. 

Male. — Length,  14.5  mm. ;  wing,  14  mm. ;  antenna  about  8  mm. 

Frontal  prolongation  of  head  brownish -yellow;  palpi  dark 
brown,  passing  into  black  at  tip.  Antenns  of  male  elongated, 
if  bent  backward,  extending  about  to  base  of  fourth  abdominal 
segment ;  sca(>al  segments  yellow ;  first  flagellar  segment  yellowish- 
brown  ;  remainder  of  flagellum  black;  flagellar  segments  elongate, 
constricted  at  midlength,  the  apical  node  longer  than  the  basal 
enlargement.  Head  dull  gray;  two  bufFy  spots  on  the  occipital 
region. 

Mesonotum  buff^y  gray,  the  prsescutum  with  three  dark  brown 
stripes,  the  median  stripe  narrowly  bisected  behind;  scutum 
gray,  the  centers  of  the  lobes  darker;  scutellum  light  brown; 
postnotum  light  gray.  Pleura  light  gray  pruinose,  the  dorso- 
pleural  membrane  more  buffy.  Halteres  pale  brown,  the  knobs 
dark  brown.  Legs  with  the  coxse  gray;  trochanters  yellow; 
femora  yellow,  the  tips  conspicuously  dark  brown;  tibiae  dark 
brown,  passing  into  black  at  the  tips;  tarsi  black.  Wings  with  a 
strong  grayish  yellow  tinge;  wing-base  and  cells  C  and  Sc  more 
yellowish;  stigma  oval,  brown;  veins  dark  brown.  Venation: 
Rs  gently  arcuated,  shorter  than  Rt;  cell  75/  Mi  elongated;  m 
parallel  with  the  basal  deflection  of  Mi^t;  petiole  of  cell  Mi  about 
equal  to  m;  m-cu  punctiform,  a  short  distance  beyond  the  fork 
of  M. 

Abdominal  tergites  yellow,  segments  two  to  seven  with  a 
narrow  but  conspicuous  black  dorso-median  stripe  that  is 
narrowly  interrupted  at  the  posterior  margin  of  the  segments; 
tergites  eight  and  nine  black;  an  indistinct  brown  sublateral  line; 
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stemites  yellow,  the  eighth  segment  black  with  the  conspicuous 
median  lobe  light  yellow;  ninth  sternite  brownish  black.  Male 
h3rpopygium  with  the  posterior  margin  of  the  ninth  tergite  pro- 
duced into  a  flattened  ledge  with  a  very  broad  and  shallow 
V-shaped  notch,  the  margins  rugulose,  sparsely  setiferous,  the 
lateral  angles  short  and  subacute.  Ninth  pleurite  small  but 
complete;  outer  pleural  appendage  very  long  and  narrow,  broad- 
est just  beyond  the  base,  tapering  gradually  to  the  blunt  apex. 
Ninth  sternite  very  broadly  membranous  beneath ;  dorso-caudal 
angle  produced  proximad  and  slightly  dorsad  into  cylindrical 
reddish  lobes  that  are  clothed  with  reddish  setse.  Eighth  sternite 
with  a  conspicuous  shovel-shaped  median  lobe  that  is  broadest 
at  the  base,  narrowed  to  the  apex,  the  narrow  caudal  end  weakly 
emarginate. 

Superficially,  Tipula  optiva  bears  a  considerable  resemblance 
to  T.  taughannock  Alexander  (Eastern  North  America).  The 
structure  of  the  hypopygium,  however,  indicates  that  it  is,  in  all 
probability,  a  member  of  the  arctica  group,  allied  to  T.  subarctica 
Alexander,  T.  pribilofensis  Alexander,  and  other  species. 

Holoiype,  male.  No.  745,  Mus.  Calif.  Acad.  Sci.;  E.  P.  Van 
Duzee  collector,  July  9,  1920. 

Type  locality,  Northbend,  King  County,  Washington. 
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IX 


DESCRIPTION    OF   A   NEW    SPECIES   OF  PERO  FROM 

CALIFORNIA 

BY 

w.  s.  WRIGHT,  San  Diego,  California 

Pero  vanduzeeata,  new  species 

Alar  expanse  46  mm.  (measurement  made  from  center  of 
thorax  to  apex  of  each  wing  and  added). 

Head  black  with  tinges  of  brown;  thorax  mouse-colored; 
abdomen  gray  with  black  cross-stripes  dorsally  at  the  joints; 
palpi  concolorous  with  the  head;  antennse  brown,  slightly 
lighter  in  color  than  the  head. 

Above:  Primaries  rather  sordid-white  ground-color;  basal 
area  to  first  line  black,  preceded  by  a  fine  white  hair  line  per- 
pendicular to  costa,  or  nearly  so,  at  one-third  from  base,  which 
after  reaching  the  cell,  curves  rather  broadly  to  median  vein 
whence  it  runs  in  a  straight  course  to  inner  margin  at  the  middle; 
whole  line  subcrenulate,  with  a  rather  sharp  outward  bend  be- 
tween vein  I  and  inner  margin.  Median  area  black,  with  little 
of  the  ground-color  apparent,  a  little  wider  on  costa  than  dis- 
tance from  base  to  first  line,  rather  suddenly  narrowing  below 
the  cell  to  half  the  costal  width.  Second  line  black,  rather 
broadly  sinuate  with  fine  white  hair-line  beyond.  Terminal 
space  somewhat  lighter  than  basal  area,  broken  into  two  rather 
indefinite  bands,  the  outer  darker  and  having  a  rounded  inner 
edge  commencing  just  below  the  apex  and  sweeping  to  anal 
angle ;  a  dark  patch  of  same  color  on  inner  margin  between  anal 
angle  and  second  line.  Discal  dot  white,  linear,  transverse,  and 
slightly  angled  in  the  center.  Secondaries  sordid  white,  heavily 
sprinkled    with    black.     Discal    dot    black,    faintly    apparent. 
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Cross-line  dark,  with  white  hair  line  outwardly,  strongly  sinuous 
from  just  within  the  anal  angle  in  a  generally  straight  course  to 
a  little  less  than  one-third  in  from  apex. 

Beneath:  Primaries  smoky  with  scattered  black  atoms  along 
the  costa  and  on  the  disk;  white  discal  dot  conspicuous.  Secon- 
daries: as  above,  but  a  little  lighter;  discal  dot  more  conspicuous, 
cross-line  less  so. 

This  species  is  quite  remarkable  for  the  almost  absolute 
absence  of  brown  color.  In  only  one  of  the  three  specimens 
before  me  is  there  any  indication  of  other  color  than  black  and 
white,  except  as  stated.  Paratype  No.  a,  shows  slight  tinges  of 
rufous  in  the  outer  area  of  the  primaries  both  above  and  below. 
In  this  specimen  the  median  area  expands  a  little  on  the  inner 
margin.  Paratype  No.  b,  has  more  the  appearance  of  behren- 
sarins  Grossbeck. 

The  species  is  closely  related  to  behrensarius  Grossbeck,  and 
may  prove  to  be  a  form  or  race  of  that  species.  Its  greater 
expanse  and  general  lack  of  brown  color  seem  to  set  it  apart  and 
make  it  worth  a  name. 

It  is  through  the  courtesy  of  Mr.  E.  P.  Van  Duzee  that  I  am 
privileged  to  describe  this  species,  and  a  sense  of  gratitude 
prompts  me  to  dedicate  this  new  species  to  him. 

Holotype,  male,  No.  746,  Mus.  Calif.  Acad.  Sci.;E.  P.  Van 
Duzee  collector,  July  9,  1919. 

Paratypes,  male,  a,  Mus.  Calif.  Acad.  Sci.,  collected  at  Hun- 
tington Lake,  Calif.,  July  20,  1919,  by  E.  P.  Van  Duzee,  and 
male,  b,  collection  of  W.  S.  Wright,  collected  at  Mt.  Lowe, 
Calif.,  July  11,  1918,  by  E.  Piazza. 

Type  locality^  Huntington  Lake,  Calif. 
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CHARACTERS  OF  SOME  NEW  SPECIES  OF  NORTH 
AMERICAN  HEMIPTEROUS  INSECTS,  WITH 

ONE  NEW  GENUS 


BY 
EDWARD  P.  VAN  DUZEE 

Curator,  Department  of  Entomology 

1.    Broch3nnena  hopping!,  new  species 

Allied  to  affinis  and  with  the  same  winged  form  of  male 
genital  segment,  but  with  shorter  head  and  shorter  second 
antennal  segment;  nearly  black  with  the  pronotal  margins 
roundedly  crenulate.    Length,  male  12;  female,  14  mm. 

Male:  Head  slightly  longer  than  broad  across  the  eyes;  cheeks  overlapping 
tylus,  sometimes  almost  contiguous  at  apex;  subapical  angle  obtuse  or  rounded; 
second  antennal  segment  two-thirds  length  of  third.  Sides  of  pronotum  with 
about  five  rounded  teeth  on  anterior  lobe,  the  humeral  lobe  rounded  ante- 
riorly as  in  affinis  but  scarcely  crenulate,  humeral  angle  less  prominent; 
surface  deeply  puntured  and  sculptured,  the  callosities  more  prominent  than 
in  affinis,  Scutellum  a  little  shorter,  scarcely  raised  at  base,  median  line 
subcarinate,  surface  more  deeply  pitted  than  in  affinis.  Elytra  closely  and 
quite  evenly  punctured  with  a  few  smooth  calloused  points.  Rostrum  passing 
middle  of  third  ventral  segment;  venter  nearly  smooth  with  small,  scattering 
obsolete  punctures,  sulcus  shallow  but  obvious.  Genital  segment  greatly  ex* 
tended  either  side  as  in  affinis,  their  apices  distinctly  surpassing  line  of 
sixth  abdominal  segment,  hind  margin  heavily  bearded. 

Color,  mostly  black,  the  testaceous  interspaces  less  conspicuous,  lateral  crenu- 
lations  of  pronotum  rufous;  membrane  with  but  few  pale  vermiculate  marks; 
femora  with  pale  subapical  mark  and  median  annulus  more  or  less  distinct; 
antennal  incisures  very  narrowly  rufous;  connexivum  with  small  marginal 
spots  and  the  incisures  rufous,  the  median  line  of  the  venter  narrowly  rufous. 

Female:  Larger  with  pale  markings  a  little  more  conspicuous,  especially 
near  apex  of  scutellum  and  on  venter. 

Described  from  five  male  and  five  female  examples  taken 
by  Mr.  Ralph  Hopping  from  beneath  bark  of  a  dead  conifer 
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in  Valledto,  Co.,  Colorado,  April  18,  1919.  ThU  species 
is  quite  distinct  by  its  almost  uniform  dull  black  color.  It 
differs  from  all  our  other  species  except  affinis  by  the  great 
lateral  extension  of  the  male  genital  segment. 

It  affords  me  pleasure  to  dedicate  this  interesting  form 
to  my  friend,  Mr.  Ralph  Hopping,  in  recognition  of  the 
valuable  services  he  has  rendered  to  entomology  by  his  re- 
searches in  forest  insects. 

Holotype,  male.  No.  749,  and  allotype,  female.  No.  750 
M us.  Calif.  Acad.  Sd.  A  paratype,  male,  has  been  deposited 
in  the  Canadian  National  collection  at  Ottawa,  at  the  re- 
quest of  Mr.  Hopping.  Other  paratypes  are  in  the  Acad- 
emy's collection. 

Type  locality,  Valledto  County,  Colorado. 

2.    Trichopepla  pleyto^  new  species 

Allied  to  calif  ornka  but  with  broader  pronotum  and  finer, 
concolorous  punctures.    Length  6  mm. 

Head  at  in  cmlif9mUa,  with  the  checks  more  narrowed  at  apex  and  the 
whole  surface  more  finely  evenlj  punctured.  Pronotum  broader  and  flatter 
than  in  its  ally,  its  widtib  2^  times  its  greatest  length  (two  times  in  Mlf- 
fomica),  surface  closelj,  finely  punctured,  omitting  an  irregular,  incomplete^ 
transverse  vitta  between  the  humeri,  the  callosities  smooth;  sides  broadly  ex- 
panded, flattened  or  slightly  reflexed  anteriorly,  more  oblique  than  in  aUi' 
fomica  and  slightly  more  arcuate;  scutellum  and  elytra  closely  punctate. 
Antennae,  segment  II  a  fourdi  longer  than  III  and  subequal  to  IV,  V  longest, 
II  to  IV  becoming  consecutively  thicker.  Rostrum  attaining  base  of  hind 
coxs;  segment  II  equal  to  III  and  IV  together;  osteolar  canal  long,  flat  and 
obtuse  at  apex.  Male  genital  segment  deeply  excavated,  its  lateral  ancles 
truncate;  this  sinus  in  calif omica  more  shallow  and  trisinuatew  Whole  tnr- 
face  clothed  with  scattering  long  pale  hairs. 

Color,  pale  testaceous  slightly  varied  with  fulvous-brown,  most  conspicuom 
being  a  cloud  on  disk  of  corium,  a  short  vitta  cither  side  on  pronotum,  a 
longer  one  within  the  lateral  margins,  a  faint  cloud  either  side  on  base  of 
acutellum  including  a  pale  point,  an  indefinite  vitta  either  side  the  pale 
median  line  of  head  and  a  narrow  one  within  the  margins  of  the  cheeks. 
Usually  there  is  a  piceous  cloud  behind  the  calli  and  another  on  the  anterior 
angle  of  pronotum.  Beneath  slightly  clouded,  but  without  distinct  ventral 
vitta;  tibic  and  tarsi  a  little  darker;  antennc  beyond  middle  of  segment  II 
blackish;  membrane  hyaline,  showing  the  brown  surface  of  the  tergum;  ooo- 
nexivum  indistinctly  alternated. 

Described  from  two  males  taken  at  Pleyto,  Monterey  G>., 
California,  May  21,  1920,  one  male  from  Bradley,  Monte- 
rey Co.,  May  17,  1920,  and  four  from  Bryson,  Monterey 
Co.,  May  19,  1920.    The  finer,  almost  concolorous  punc- 
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turation  and  broader  flattened  form  give  this  insect  much 
the  aspect  of  a  Carpocoris,  but  it  has  the  longer  osteolar 
canal  of  Trichopepla.  Stil  says  this  genus  has  the  canal 
short  and  abrupt  but  this  is  true  only  when  compared  with 
such  genera  as  Thyanta.  He  fails  to  compare  his  genus 
with  Carpocoris  with  which  it  is  closely  allied. 

Holotype,  male,  No.  751,  and  allotype,  female.  No.  752, 
Mus.  Calif.  Acad.  Sci.  Paratypes  also  are  in  the  Academy^s 
collection. 

Type  locality,  Pleyto,  Monterey  Co.,  Calif. 

3.    Tollius  quadratua,  new  species 

Allied  to  setosus  but  with  the  antennae  more  slender,  the 
hairs  clothing  the  body  longer,  the  colors  darker  and  more 
uniform,  and  the  male  daspers  very  differently  formed. 
Length  9  nun. 

Head  obviously  shorter  and  less  produced  before  the  eyes  than  in  atonu, 
Antennc  more  slender  throughout  with  the  first  segment  less  incrassate  than 
in  tibe  allied  form  and  the  fourth  segment  proportionately  longer.  Long 
hairs  on  the  face  arranged  in  three  longitudinal  bands  as  in  the  two  allied 
species.  Pronotum  shorter  than  in  setosus,  its  basal  width  one-fifth  greater 
than  the  median  length.  Rostrum  more  slender,  the  basal  segment  nearly 
attaining  base  of  gula  (distinctly  shorter  in  setosus) ^  its  apex  reaching  to  the 
intermediate  coxse.  Male  daspers  nearly  quadrate,  perhaps  a  little  longer 
than  broad,  their  inner  margin  converging  somewhat  apically  and  right- 
angled  at  apex,  and  armed  with  an  almost  terete  projection  at  their  outer 
angle  which  is  nearly  as  long  as  the  apical  width  of  the  clasper  and  a  little 
oblique. 

Color,  gra)ri9h-brown,  sparsely  mottled  with  fuscous;  vertex,  neck  and 
callosities  infuscated;  median  line  and  sides  of  the  face  and  two  divergent 
vittz  on  the  neck  dull  castaneous;  scutellum  blackish  with  the  basal  anises 
and  apex  pale;  membrane  faintly  mottled;  beneath  and  legs  dark  castaneous 
varied  with  paler;  tibiae  and  tarsi,  except  at  apex,  pale;  antenne  pale  with 
first  and  fourth  segments  piceous  beneath.  Whole  body  evenly  clothed  with 
long  stiff  black  hairs  and  minute  pale  pubescence. 

Described  from  one  male  taken  by  R.Mead  at  Monmouth, 
Fresno  Co.,  California,  late  in  August,  1915,  and  kindly 
sent  to  me  for  study  by  Dr.  H.  M.  Parshley.  The  very 
characteristic  male  claspers  with  the  shorter  head  and  more 
slender  antennae  makes  the  recognition  of  the  male  of  this 
species  a  simple  matter. 

Holotype,  male.  No.  753,  Mus.  Calif.  Acad.  Sd. 

Type  locality,  Monmouth,  Fresno  Co.,  Calif. 
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4.    Tichnodfmus  macer,  new  species 

Allied  to  prsadtus,  a  litde  longer  with  shorter  rostrum 
and  black  sericeous  venter;  blade,  basal  three  segments  of 
antenns,  rostrum  and  legs  fulvo-testaceous ;  elytra  short, 
fuscous  with  pale  costa  and  membrane.    Length  4-6  nun. 

Antcnme  but  little  ihorter  than  median  line  of  head  and  pronotum  toffcdier; 
segment  I  little  longer  than  wide,  attaining  apex  of  tylnt;  II  at  long  at 
anterior  widtfi  of  pronotum;  III  a  little  ihorter  than  II,  fusiform.  Rostrum 
arched  in  all  specimens  before  me  but  apparently  reaching  nearly  to  anterior 
coze;  segment  IV  not  longer  than  II;  anterior  femora  more  expanded  than 
in  falicus,  its  inner  margin  dliate  and  armed  at  apical  fourth  with  a  short 
diarp  tooth.  Pronotum  with  a  broad  transverse  minutely  punctured  area 
before  the  hind  margin  and  an  obvious  sulcate  median  line  on  the  anterior 
lobe.  Elytra  abbreviated,  tip  of  oorium  attaining  apex  of  first  tergal  segment; 
membrane  ovate,  reaching  to  middle  of  second  segment,  veins  obscure. 

Color,  black,  nearly  opaque,  clothed  with  minute  sericeous  scale-like  pubes- 
cence and  some  longer  gray  hairs;  hind  margin  of  pronotum  sometimes 
tinged  with  castaneous;  antennc,  rostrum  and  legs  fulvo-testaceous  or  at  times 
almost  castaneous;  apical  segment  of  antennc  black;  elytra  fuscous  with 
costa  pale  yellowish  and  membrane  white;  connexival  margins  faintly 
castaneous. 

Described  from  one  male  and  two  female  examples  taken 
by  Mr.  A.  Koebele  at  Nogales,  Arizona,  September,  1906. 
In  my  own  collection  is  one  male  taken  by  the  late  Prof. 
F.  H.  Snow  on  the  Santa  Rita  Mountains,  Arizona,  which 
differs  only  in  having  the  hind  margin  of  the  pronotum 
castaneous.  This  specimen  was  listed  by  me  as  pracuUus 
Dist.  ?,  in  1909  (Can.  Ent.,  xli,  p.  375)  but  it  undoubtedly 
is  distinct  and  specifically  identical  with  those  described 
above. 

Holotype,  male,  No.  754,  and  allotype,  female.  No.  755, 
Mus.  Calif.  Acad.  Sci.    Paratype  in  Koebele  collection. 

Type  locality,  Nogales,  Arizona. 

5.    Plinthisus  martini,  new  species 

Minute,  piceous  or  black,  moderately  polished;  hind  mar- 
gin of  pronotum  castaneous;  antennas  at  base,  rostrum  and 
legs,  honey-yellow;  brachypterous  elytra  truncate,  with  the 
corium  and  clavus  connate,  the  latter  confused  punctate. 
Length  scant  2  mm. 

Head  two-thirds  as  wide  across  the  eyes  as  basal  width  of  pronotum; 
eyes  small,  contiguous  to  pronotum;  rostrum  slender,  attaining  hind  margin 
of  metasternum;  segment  I  attaining  base  of  head,  II  and  III  subequal,  each 
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longer  than  I.  Anteniue  slender;  segment  I  scarcely  surpassing  apex  of 
head,  III  and  IV  subequal,  fusiform,  and  with  the  apex  of  II  qiarselj  pilose. 
Pronotum  about  a  fifth  broader  dian  long,  moderately  convex,  minutely 
punctate  near  the  hind  margin ;  sides  about  parallel,  very  obsoletely  sinuated 
posteriorly,  carinate  with  a  concentric  groove  beneath ;  anterior  anfi^es  rounded. 
Elytra  in  type  material  brachypterous^  truncate  at  apex,  clavus  and  corium 
connate,  their  surface  minutely  confused  punctate.  Abdomen  polished,  minutely 
punctate;  suture  between  third  and  fourth  ventral  segments  straight  and 
attaining  margin  of  oonnexivum  in  female,  slightly  bent  and  becoming  nearly 
obsolete  on  connexivum  in  male.  Pleurs  polished,  impunctate ;  osteolar  canal 
slender,  curved  backward  along  hind  margin  of  a  broad  opaque  area.  An- 
terior femora  much  dilated,  unarmed,  anterior  tibic  stronfi^y  curved  and  ex- 
panded at  apex  with  the  basal  segment  of  its  tarsus  as  long  as  the  apical  two 
together. 

Color,  head,  pronotum  and  elytra  piceous  or  almost  black,  the  hind  margin 
of  pronotum  slightly  castaneous;  abdomen  brown,  segment  I  and  base  of  II 
paler;  rostrum  and  legs  honey-yellow. 

Described  from  five  males  and  three  females  taken  at 
Redwood  Canyon,  Contra  Costa  Co.,  Calif.,  February  11, 
1920,  from  nests  of  wood  rats,  by  Mr.  J.  O.  Martin,  to 
whom  this  species  is  gratefully  dedicated.  In  addition,  two 
male  paratypes  were  taken  by  Mr.  Martin  from  Berkeley 
hills,  August  28,  1919.  This  tiny  species  is  interesting  in 
showing  a  difference  between  the  sexes  in  the  course  of  the 
suture  between  the  third  and  fourth  ventral  segments.  I  am 
unable  to  detect  the  posterior  opaque  spot  on  fourth  seg- 
ment but  probably  it  is  distant  from  anterior  if  present  at  all. 

Holotype,  male,  No.  756,  and  allotype,  female.  No.  757, 
Mus.  Calif.  Acad.  Sci.;  paratypes  also  in  the  Academy's 
collection. 

Type  locality,  Redwood  Canyon,  Contra  Costa  Co.,  Calif. 

6.    Eremocoris  semicinctus,  new  species 

Aspect  of  obscurus  but  larger  and  rougher  punctate  with 
long-setose  hind  tibiae  and  concolorous  base  of  elytra  bor- 
dered only  with  pale  in  male,  anterior  femora  with  large 
teeth.    Length  9  mm. 

Male:  Head  a  little  longer  than  broad  across  the  eyes;  buccule  not 
attaining  base  of  antennae,  segment  I  of  antenne  passing  clypeus  by  two- 
thirds  its  length;  II  a  third  longer  than  I;  III  two-thirds  of  II;  IV  two- 
thirds  of  III ;  rostrum  attaining  base  of  hind  coxae,  segment  I  slightly  passing 
base  of  head,  II  fully  equal  to  III  and  IV  together;  roesostemal  groove 
deep,  the  angular  elevated  sides  forming  a  roughened  tubercle;  osteolar  canal 
long,  a  little  less  than  right-angled.  Pronotum  large,  parallel,  its  length 
and  width  subequal;  constriction  shallow,  at  basal  fifth;  anterior  lobe  long, 
unusually  convex,  obscurely  punctate,  posterior  flat,  coarsely  punctured;  collum 
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Kttctr,  delimited  bj  a  row  d  psDctsfct;  aplmMle  OMrgyiM  ftraiflic,  nmirow 
CKcpC  aatMi  tlie  coiwlriction;  bind  margia  broadlj  cmTstied.  Scutdlvm 
brasdcr  dum  in  •htimnu:  dynl  yncffct  flnaller  dum  is  iMial;  membrane 
eomplcce.  Anterior  femora  itrao^  incramatf,  mbenkate  beneatb,  Ac  an- 
terior edge  armed  witb  two  larfe  teetb,  the  apical  the  larfer,  and  about 
tbree  mudl  ones  ettber  «de  tbe  apical;  anterior  tibis  mncb  corred,  armed 
widi  tbree  teetb  on  tbe  expanded  apex,  followed  bamlly  bj  about  mz  anall 
ones;  bind  tibic  armed  widi  nomeroas  long  erect  edff  p^e  bain. 

Color,  piceoiis  bla^  becoming  paler  or  more  caetaneoot  on  antennc^  rot- 
tram  and  leg9>  and  iligbdy  m  on  elytra,  incituret  of  fir«  antennal  aegpneul 
and  bate  of  lecond  and  tbird  tegmenu;  tibic  and  tarn  bonesr-yellow ;  margin 
of  pronotum  for  a  tpace  at  middle  and  narrow  ooita  to  beyond  dp  of  tcvteHnm 
wbitidi;  extreme  dp  of  icatellam  and  ipot  on  membrane  at  i^ex  of  oorium 
pale. 

Female:  Bracbypterom^  daiber,  more  roogUj  punctured,  eipecially  on 
anterior  lobe  of  pronotum. 

Described  from  one  male  taken  by  Dr.  E.  C.  Van  Dyke, 
July  24,  1910,  at  Paradise  Valley,  Kings  River  Canyon, 
Frrsno  Co.,  Calif.,  at  an  elevation  of  7,000  feet,  one  female 
taken  by  Dr.  Van  Dyke  on  Cypress  Ridge,  near  Fairfax, 
Marin  Co.,  Calif.,  May  29,  1920,  and  another  female  taken 
by  the  writer  at  Fairfax,  May  11,  1919.  This  is  a  much 
larger  species  than,  and  very  different  looking  from,  the 
eastern  ferus,  our  only  other  species  having  the  hind  tibis 
setose  in  both  sexes. 

Holotype,  male.  No.  758,  and  allotype,  No.  759,  Mus. 
Calif.  Acad.  Sd. ;  a  paratype  also  in  the  Academy  collection. 

Type  locality,  Paradise  Valley,  King's  River  Canyon, 
Fresno  Co.,  Calif. 

7.    Eremocoris  dimidiatus,  new  species 

Allied  to  ferus  but  larger  and  more  parallel  in  form; 
elytra  castaneous-brown  with  base  abruptly  pale.  Length 
7mm. 

Head  shorter  than  in  ferus,  minutely  punctured  either  side  beyond  eyes; 
segment  II  of  antennae  nearly  twice  as  long  as  I;  III  three-fourdis  of  II, 
IV  a  little  shorter  than  III;  rostrum  reaching  middle  of  metastemum,  seg- 
ment I  just  passing  base  of  head,  II  shorter  than  III  and  IV  together.  Pro- 
notum a^ut  as  long  as  its  humeral  width ;  sides  parallel  with  anterior  angles 
rounded;  constriction  near  basal  fourth;  anterior  lobe  polished,  impunctat^ 
strongly  convex;  collum  narrow,  linear,  strongly  differentiated  by  a  line  of 
punctures;  posterior  lobe  flat,  coarsely  punctured;  expanded  atdei  rather 
broad.  Scutellum  long,  depressed,  remotely  punctured  and  transversely 
wrinkled.  Clavus  with  usual  four  rows  of  punctures,  the  second  broken  and 
connate  with  third  at  base;  membrane  reaching  tip  of  abdomen  in  type; 
Carinate  posterior  margin  of  prostemum  forming  an  angle  or  obtuse  carina 
across  base  of  median  tooth  which  is  much  bent  inward  between  anterior 
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caxm;  meMMternal  sulcus  deep,  the  tuberculate  sides  rou|^;  osteolar  canal 
broad  and  anfi^ed,  die  apex  flhorter  than  in  allied  species.  Anterior  femora 
ihallowly  sulcate  beneath,  the  anterior  edge  with  one  large  tooth  and  about 
five  small  ones  either  side,  the  basal  larger;  hind  tibic  with  irregular  long 
hairs  along  its  inner  face,  the  outer  surface  nearly  smooth. 

Color,  black,  dull  on  the  scutellum  but  more  or  less  polidied  elsewhere;  tip 
of  tylua,  basal  segment  of  antenns,  rostrum  and  legs  hooejF^yellow ;  segments 
II  to  IV  of  antennc  and  anterior  femora  darker  or  piceous;  collum  and 
posterior  lobe  of  pronotum  castaneous,  the  latter  with  humeral  anfi^es  and  two 
oblique  discal  rays  blackish;  expanded  pronotal  margins  whitish  edged  with 
fuscous;  elytra  testaceous  to  tip  of  scutellum,  then  abruptly  fusoous-brown 
Teined  widb  castaneous;  membrane  brown  with  base  and  veins  pale,  both 
outer  and  inner  angles  with  a  large  oval  white  spot;  hind  margin  of  meta- 
pleurs,  acetabule  and  genital  segment  castaneous. 

Described  from  one  male  taken  by  me  at  Sunset,  Colorado, 
July  19,  1903,  at  an  elevation  of  8,000  feet.  This  species 
has  a  longer,  more  pointed  and  flatter  scutellum  than  ob- 
scurus  and  the  hind  tibiae  are  ciliate  within  but  bare  in  ofr- 
scurus  where  also  the  pale  basal  portion  of  the  elytra  is 
shorter  and  does  not  include  the  davus  as  it  does  in  dimu 
datus.  E.  ferus  has  the  anterior  lobe  of  the  pronotum  flatter 
and  opaque,  the  hind  tibiae  entirely  ciliate  and  the  scutellum 
shorter. 

Holotype,  male,  in  collection  of  the  author. 

Type  locality f  Sunset,  Colorado. 

8.    Eremocoris  opacus,  new  species 

Shorter,  broader  and  more  opaque  than  in  any  of  our 
other  species.    Length  6  mm. 

Head  a  fourth  broader  across  the  eyes  than  long,  shagreened  but  scarcely 
punctate,  opaque  at  base,  somewhat  polished  and  clothed  with  appressed 
golden  pubescence  anterior  to  middle  line  of  eyes.  Basal  segment  of  antennc 
surpassing  clypeus  by  a  little  more  than  half  its  length,  segment  II  one-half 
longer  than  I;  III  and  IV  subequal,  a  little  shorter  than  II.  Pronotum 
almost  a  third  wider  than  long,  regularly  narrowed  anteriorly  much  as  in 
ferus,  moderately  constricted  at  basal  third,  anterior  lobe  flattened  as  in  ferus, 
nearly  impunctate,  dull  black;  collum  narrow  and  distinct;  expanded  margins 
a  little  broader  dian  in  obscurus,  armed  by  a  single  row  of  distant  long 
hairs;  posterior  lobe  coarsely  punctured,  hind  edge  less  deeply  excavated. 
Elytra  more  opaque  than  in  obscurus,  the  expanded  costa  only  a  little  polished ; 
membrane  complete,  attaining  apex  of  abdomen;  scutellum  a  fourth  broader 
than  long;  anterior  femora  of  male  about  as  in  obscurus,  armed  with  two 
strong  teeth,  the  apical  the  larger,  and  about  three  small  ones  either  side 
the  apical  large  tooth;  anterior  tibie  much  curved  and  expanded  at  apex 
where  there  are  two  larger  teeth  and  about  four  smaller  ones  placed  basidly 
from  these;  rostrum  attaining  middle  of  hind  coxc;  segment  I  passing  base 
of  head,  II  subequal  to  III  and  IV  together;  mesostemal  sulcus  shallow,  its 
sides  scarcely  tumid;  osteolar  canal  right-angled;  male  genital  segment 
feebly  bi-tuberculate  with  a  broad  shallow  apical  sulcus. 

G>lor,  dull  black  becoming  piceous  or  castaneous  and  polished  on  the  an- 
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tcBBK^  lcg%  HMtram  and  rtotm,  paler  oo  the  roetriBB,  dbis  and  tani,  darker 

00  the  anterior  femora  and  Tenter;  ooHam*  poiterior  lobe  of  pronotum,  daTut 
and  oorium  bdiind  tip  of  Kotellam  caitaneoQt  mnewhat  Taried  witk  oIh 
icare  brown ;  expanded  lateral  margint  of  pronotun  id  the  tmnid  bomeri  and 
iMie  of  ooita  and  oorium  creamy  white;  membrane  foKoui  with  a  larfe  oral 
white  wpot  at  apex  of  ooriom  and  the  bate  and  nemircs  paler;  lorface 
clothed  with  ipane,  riiort  appretied  golden  pubevenoe. 

Described  from  one  male  taken  by  me  at  Keen  Camp  in 
the  San  Jacinto  Mountains,  at  4,800  feet,  June  8,  1917,  and 
one  male  taken  by  Dr.  Charles  von  Geldem  at  Cisco,  Calif., 
in  July,  1911.  The  broad  form,  short  scutellum  and  opaque 
surface  will  distinguish  this  among  our  species  with  smooth 
hind  tibix. 

Holoiype,  male,  No.  760,  Mus.  Calif.  Acad.  Sd. ;  a  para- 
type,  male  (von  Geldern  specimen)  also  in  Academy's  col- 
lection. 

Type  locality,  Keen  Camp,  San  Jacinto  Mountains,  Calif., 
at  4,800  feet. 

9.    Megaloceroea  koebelet,  new  species 

Paler  than  debilis,  with  antennx  and  legs  more  hairy  and 
the  dypeus  less  prominent;  pale  testaceous  with  slender 
rosaceous  line  behind  the  eye  attaining  hind  margin  of  pro- 
notum,  and  a  similar  one  inferiorly  on  the  sides  of  pectus 
and  venter.    Length  Byi  to7  mm.  to  tip  of  venter. 

Head  at  wide  across  the  eyes  as  long  from  the  basal  oonstricdon ;  a  Ittde 
narrowed  behind  the  eyes  so  the  latter  do  not  quite  touch  the  anterior  an^^e  of 
pronotum;  vertex  smooth,  convex,  slightly  tumid  above  base  of  clypeut; 
median  sulcus  obsolete  beyond  the  middle ;  clypeus  very  prominent  and  convex 
with  deep  sutures.    Antenne  inserted  close  to  anterior  an^^e  of  ejre;  segment 

1  as  long  as  pronotum,  cylindrical,  becoming  a  little  thinner  on  apical  fourth; 
II  nearly  three  times  length  of  I  and  considerably  thinner;  III  and  IV  suc- 
cessively thinner,  III  two-thirds  length  of  II,  IV  one-half  of  III,  I  pale  pilose, 
the  hairs  equal  to  thickness  of  III,  II  to  IV  subequal.  Rostrum  reaching  on 
to  second  ventral  segment,  segment  I  attaining  base  of  anterior  ooxc  Pn>- 
notum  two-thirds  as  long  as  wide,  coarsely  punctate;  sides  with  a  short 
obtuse  carina  behind  collum,  posteriorly  ecarinate;  callosities  forming  a 
narrow  transverse  rug^  either  side ;  median  line  obscurely  carinate.  Scutellum 
rugose-punctate,  smooth  at  apex;  basal  lobe  narrowly  exposed,  smooth.  £l3rtra 
surpassing  the  abdomen,  coarsely  punctate,  becoming  smooth  toward  the  costa. 
Male  genital  segment  subacutely  triangular;  sinistral  clasper  slender,  curved 
upward  and  acute  at  apex,  the  dextral  short,  blunt. 

Color,  yellowish  luteous,  a  little  deeper  on  head  and  scutellum;  a  longitu- 
dinal vitta  behind  the  eye,  fading  out  toward  hind  margin  of  pronotum,  and 
another  inferiorly  nearly  attaining  apex  of  abdomen  rosaceous  or  dark  san- 
guineous, basal  angles,  depressed  margins,  and  sometimes  the  median  line 
of  scutellum,  sanguineous;  antenne  rufous. or  rufo-piceous;  tip  of  tibic  and 
die  tarsi  blackish;  eyes  black;  tergum  with  a  sanguineous  lateral  vitta. 
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Described  from  one  male  and  two  female  examples  taken 
by  Mr.  A.  Koebele  at  Nogales*  Arizona«  in  September,  1906. 
This  species  should  perhaps  not  be  considered  as  congeneric 
with  gracilis  as  the  latter  has  the  head  longer  and  more  de- 
pressed and  the  margins  of  the  pronotum  laminate^  but  in 
these  respects  debilis  is  nearly  intermediate  and  is  apparently 
more  typical  of  the  genus. 

Named  for  Mr.  A.  Koebele  who  collected  the  specimens  on 
which  the  description  is  based. 

Holotype,  male,  No.  761,  and  allotype ^  female.  No.  762, 
Mus.  Calif.  Acad.  Sci.;  a  paratype  in  collection  of  Mr. 
Koebele. 

Type  locality,  Nogales,  Arizona. 

10.    Lygidea  solivaga,  new  species 

Smaller  and  paler  than  rubecula;  color  and  aspect  of  a 
small  Platylygus;  fulvo-testaceous,  in  male  marked  with 
piceous  on  head  and  pronotum  and  tinged  with  rufous  on 
elytra.    Length  Sj4  to  6  mm. 

Male:  Head  vertical,  produced  below  the  eye  for  a  space  equal  to  three- 
fourths  length  of  eye;  vertex  much  swollen,  more  prominent  than  in  rubecula, 
polished,  its  base  depressed  and  slenderly  carinate;  clypeus  prominent,  convex; 
rostrum  somewhat  surpassing  hind  coxs.  Pronotum  shaped  as  in  rubecula, 
the  sides  straight  and  ecarinate;  surface  more  closely  and  finely  punctate, 
Callosities  prominent;  scutellum  minutely  transversely  rugose;  vertex,  pro- 
notum and  scutellum  with  a  median  smooth  line  indicated.  Antennae  long; 
slender;  segment  I  as  long  as  head  viewed  from  above;  II  33^  times  as  long 
as  I  and  nearly  as  thick,  a  little  more  slender  at  base;  III  and  IV  slender, 
together  two-thirds  length  of  II.  IV  nearly  one-half  of  III.  Elytra  closely, 
minutely  punctate.  Sinistral  male  clasper  small,  but  little  wider  at  base, 
almost  terete;  dextral  larger  than  sinistral,  its  superior  angle  somewhat  pro- 
duced and  acute.  Upper  surface  clothed  with  short,  appressed  pale  hair8» 
more  apparent  on  elytra. 

Color,  above  fulvo-testaceous,  paler  on  pronotum  anteriorly  and  scutellum; 
head  more  fulvous  with  an  oval  piceous  cloud  either  side  anteriorly  between 
the  eyes;  pronotum  becoming  fuscous  toward  sides  and  base,  callosities  pol- 
ished black,  collum  and  slender  hind  edge  whitish,  median  line  pale;  scutel- 
lum with  a  brown  cloud  either  side  the  pale  median  line,  becoming  piceous 
on  basal  lobe;  elytra  obscurely  mottled  with  dull  rufous,  the  apex  of  cuneus 
rufous;  membrane  faintly  fuliginous  with  indications  of  a  paler  area  at  apex 
and  smaller  one  either  side;  antennae  fuscous,  segment  I  and  immediate  base 
of  II  and  III  pale;  beneath  piceous,  polished,  prostemum,  margin  of  the 
pleurae,  osteolar  region,  coxe  and  disk  of  venter  yellowish;  legs  irrorate  with 
rufous  or  brown,  the  base  of  femora  pale. 

Female:  Fulvo-testaceous,  almost  uniform,  base  of  pronotum  more  or  less 
infuscated;  antennae  slightly  darker  toward  apex. 
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Described  from  four  males  and  three  females  taken  on 
pines  on  the  simmiit  of  Mt  Eddy,  Siskiyou  Co.,  Calif., 
July  28,  1918. 

Holoiype,  male,  No.  763,  and  allotype,  female,  No.  764, 
Mus.  Calif.  Acad.  Sd.;  paratypes  also  in  Academy*s  col- 
lection. 

Type  locality,  sunmiit  of  Mount  Eddy,  Siskiyou  County, 
Calif. 

11.    Neoborua  illitua*  new  species 

Aspect  of  amcsnus  scutellaris  but  still  darker;  black, shaded 
and  varied  with  fulvous  and  brown.    Length  5  ^  mm. 

Head  vertical,  produced  below  the  eye  for  a  space  equal  to  IcDgth  of  eyt; 
eyes  unusually  narrow,  but  little  wider  above;  vertex  with  a  large  polished 
paler  spot  either  side;  depressed  base  and  a  spot  against  cither  eye,  punctate; 
base  strongly  carinatc;  disk  with  faint  arcs  and  a  median  sulciu;  dypeus 
smooth,  polished,  its  base  poorly  distinguished;  checks  tumid;  pronotum 
broader  anteriorly  and  more  convex  than  in  amcenus,  shaped  more  as  in 
Lygus;  coarsely  punctate,  polished;  callosities  oblong;  highly  polished,  sides 
carinatc;  scutellum  with  a  few  transverse  dragged  punctures;  elytra  doaely 
punctate;  rostrum  attaining  base  of  intermediate  coxc  Antennc  rather  short; 
segment  I  a  little  shorter  than  distance  between  eyes;  II  slightly  longer  than 
width  of  head  including  eyes;  III  and  IV  together  two-thirds  length  of  II; 
IV  two-fifths  of  III.  Anterior  ans^e  of  propleura  below  eye  produced  in  a 
narrow  rounded  lobe  above  base  of  anterior  coxc  Sinistral  clasper  shaped 
as  in  amcenus,  strongly  curved  with  a  dorsal  tooth  at  base. 

Color,  piceous  black;  collum  and  tumid  inner  cheeks  polished  whitish; 
vertex  with  a  large  fulvous  spot  either  side;  anterior  submargin  of  pronotum, 
three  rays  on  disk,  and  the  slender  hind  edge  yellowish;  scutellum  yellow, basal 
lobe  black ;  elytra  with  a  pale  ray  along  median  vein ;  base  of  cuneus  broadly 
pale;  membrane  fuscous  with  whitish  spot  at  apex  of  cuneus  indicating  a 
transverse  band;  prostemum,  coxc  and  disk  of  venter  pale  yellowish;  an- 
tenne  fulvo-testaceous,  infuscated  on  inner  surface  of  segment  I  and  base 
of  II;  legs  pale  with  middle  of  femora  and  base  of  tibie  fuscous.  Pale 
colors  more  extended  in  female. 

Described  from  two  males  and  nine  females  taken  on  ash 
trees  at  Fairfax,  Marin  Co.,  Calif.,  May  25,  1919.  In  form 
of  pronotum  allied  to  Lygus  but  the  genital  and  most  other 
characters  indicate  relationship  with  Neoborus.  It  shows 
much  variation  in  extent  of  pale  colors. 

Holotype,  male,  No.  765,  and  allotype,  female.  No.  766, 
Mus.  Calif.  Acad.  Sci.;  paratypes  also  in  Academy^s  col- 
lection. 

Type  locality,  Fairfax,  Marin  Co.,  Calif. 
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12.  Neoborus  pacificus,  new  species 

Allied  to  canadensis;  uniformly  whitish  testaceous,  with  a 
black  point  on  either  pronotal  callosity.    Length  5  mm. 

Male:  Head  Tcrtical,  produced  below  tbe  ejre  for  a  wpmce  nearly  equal  to 
length  of  eye ;  clypeut  ftrongly  incurved  below ;  checks  tomid ;  vertex  coariely 
punctured  with  a  spot  against  the  inner  angle  of  either  eye  and  a  oonoentric 
mark  either  side  of  middle  line  of  vertex,  anteriorly  smooth;  basal  carina 
very  slender;  pronotum  regularly,  coarsely  punctured,  more  convex  than  in 
canadensis;  callonties  small,  transverse;  sides  ecarinate;  collum  and  slender 
hind  edge  calloused  and  whitish;  scutellum  sparsely  i^unctate,  the  edges  moodi; 
elytra  closely  uniformly  punctured;  rostrum  attaining  posterior  coxc  An- 
tenne  short;  segment  I  a  little  longer  than  width  of  vertex  between  ejret;  II 
about  three  times  length  of  I;  III  nearly  as  long  as  I;  IV  a  little  shorter. 
Sinistral  clasper  shaped  as  in  allied  species  but  with  the  incurved  apex 
longer  and  more  slender  and  the  basal  tooth  more  prominent. 

Color,  uniformly  testaceous,  a  little  tinged  with  yellow,  the  punctures  on 
head  and  pronotum  more  fulvous,  the  pale  areas  on  vertex,  collum,  hind 
margin  of  pronotum  and  sides  of  scutellum  whitish;  callosities  with  round 
black  dot  at  proximal  end;  antenne  slightly  infuscated  beyond  the  basal 
segment;  tip  of  tarsi  and  a  point  on  intermediate  and  posterior  knees  black; 
beneath  tinged  with  fulvous  with  coxae  and  disk  of  venter  whitish;  mem- 
brane faintly  enfumed  with  pale  lines  along  veins  and  npot  on  exterior 
margin,  the  apex  of  areole  with  short  brown  line. 

Female:    Similar  to  male,  without  brown  line  at  apex  of  areole. 

Described  from  one  male  and  two  female  examples  taken 
at  Corvallis,  Oregon,  July  31,  1900. 

Holotype,  male,  No.  767,  and  allotype,  female,  No.  768, 
Mus.  Calif.  Acad.  Sci. 

Type  locality,  Corvallis,  Oregon. 

13.  Neoborus  viscicolus,  new  species 

Allied  to  pacificus,  but  more  tinged  with  fulvous  and 
more  uniformly  punctured,  without  the  smooth  areas  on  the 
vertex  found  in  that  species.    Length  3j4  to  4j/^  mm. 

Front  and  clypeus  convex,  more  prominent  than  in  pacificus,  with  deep 
impression  at  base  of  clypeus;  vertex  closely  punctate  with  four  flattish  areas 
forming  an  arc  anteriorly;  front  closely  punctate  with  four  smoother  areas 
either  side;  cheeks  as  in  canadensis,  less  prominent  than  in  pacificus.  Pro- 
notum unusually  convex,  coarsely  closely  punctate,  more  finely  about  callosities, 
the  latter  prominent  and  distant  but  without  indication  of  a  longitudinal 
smooth  line ;  scutellum  tumidly  convex  and  with  the  elytra  coarsely  and  closely 
punctate;  antenne  as  in  pacificus,  but  with  segment  II  more  slender;  rostrum 
reaching  hind  margin  of  metasternum. 

Color,  a  clearer  and  more  fulvo-testaceous  than  in  canadensis,  almost 
uniform,  a  little  paler  beneath  and  somewhat  darker  on  the  head;  praxiinal 
end  of  callosities  in  one  example  with  a  piceous  point  as  in  canadensis; 
membrane  faintly,  almost  uniformly  fuliginous. 
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Described  from  two  female  specimeiis  taken  hj  me  from 
vaiMAt^otyPkorndendron  viUosmm,g^Cfmng  on  oaks  at  Sisson, 
California,  July  24  and  26»  1918.  The  more  convex  form 
and  different  punctoration  of  head  will  distinguish  this 
species  from  both  canadensis  and  pscificus. 

The  paratjrpe  is  larger  and  tinged  with  green  on  the  ab- 
domen and  may  be  somewhat  immature. 

Holofype,  female,  No.  769,  Mus.  Calif.  Acad.  Sd.;  the 

paraiype  also  in  Academy*s  collection. 

Type  locality,  Sisson,  Siskiyou  County,  Calif. 

14.    DichroMcytus  vittatus^  new  species 

Allied  to  irroraius,  but  with  a  fuscous  vitta  across  apex  of 
corium,  an  oblique  marie  on  inner  angle  of  davus,  longer 
elytra  and  different  male  genitalia.    Length  5  nun. 

Head  nearly  vertical,  more  oonrez  than  in  tmspectms,  about  ai  in  irr&rmhu 
but  widi  the  vertex  much  broader;  basal  width  of  rertez  mbcqual  to  length 
of  pronotum  in  female,  a  litde  lets  in  male,  basal  carina  very  feeble,  the 
surface  before  it  scarcely  depressed;  fjtM  much  smaller  than  in  imrmitu; 
antenne  long;  reaching  to  apex  of  cuneus;  segment  II  four  times  length  of  I» 
subequal  to  the  corium;  III  twice  as  long  as  IV,  these  together  three-fourths 
of  II;  rostrum  attaining  apex  of  hind  coxx.  Pronotum  twice  wider  than 
long,  nearly  smooth,  callosities  small,  distant;  costal  margin  of  elytra  a  little 
arcuate  posteriorly,  clothed  with  radier  long  prostrate  pubescence;  cuneus  a 
little  longer  than  its  basal  width.  Sinistral  male  clasper  broad  for  this  genus^ 
the  two  branches  of  nearly  equal  width,  the  ventral  attaining  apex  of  genital 
segment,  broad  and  rounded  at  apex;  dextral  clasper  short,  rounded,  with  a 
minute  hook  at  its  dorsal  ang^e. 

Color,  yellowiah  or  greenidi,  more  or  less  marked  with  sanguineous  on  the 
vertex,  anterior  lobe  of  pronotum,  middle  of  scutellum  and  disk  of  corium; 
apex  of  corium  with  a  rather  broad  transverse  fuscous  vitta,  becoming  san- 
guineous toward  the  costa;  at  inner  ang^e  of  clavus  a  fuscous  cloud  which 
may  be  extended  basally  or  even  wanting;  cuneus  conspicuously  pale,  sulphur- 
yellow,  sanguineous  at  tip ;  membrane  hyaline,  slightly  infuscated  at  apex  with 
a  darker  spot  at  tip  of  cuneus  and  in  apex  of  each  areole.  Beneath,  with  the 
antenne,  rostrum  and  legs  including  ooxc,  paler  or  whitish ;  pleurc  and  sides 
of  venter  washed  with  sanguineous ;  tip  of  rostrum  and  of  tarsi  black ;  tergum 
sanguineous  or  blackish;  tibial  spines  short,  brown. 

.Described  from  two  male  and  seven  female  examples 
taken  by  me  at  Huntington  Lake,  Fresno  Co.,  Calif.,  July 
27,  1919,  at  an  elevation  of  8,000  feet,  one  female  from 
Colestin,  Oregon,  July  31,  1918,  four  females  from  Cayton, 
Shasta  Co.,  Calif.,  July  14,  1918,  and  one  pair  taken  at 
Fallen  Leaf  Lake,  Eldorado  Co.,  Calif.,  July  30,  1915. 
This  is  the  species  listed  by  me  as  irroratus  in  my  report  on 
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the  Hemiptera  of  Lake  Tahoe,  but  that  spedes  differs  in 
wanting  the  fuscous  markings  on  the  elytra,  in  its  narrower 
vertex  and  in  the  much  longer  and  more  pointed  male  das- 
per.  I  possess  one  spedmen  of  what  seems  to  be  the  true 
rufipennis  Fallen,  taken  by  me  at  Ward,  Colorado,  July  1 8, 
1893,  at  an  elevation  of  9,500  feet,  so  that  spedes  should 
again  be  placed  in  our  fauna.  This  spedmen  from  Ward 
is  a  male  and  has  the  uniform  coloration,  fuscous  vestiture, 
narrower  vertex  with  weak  basal  carina  and  the  smaller  size 
of  rufipennis. 

Holotype,  male.  No.  770,  and  allotype,  female,  No.  771, 
Mus.  Calif.  Acad.  Sci.;  paratypes  in  the  Academy's  collec- 
tion and  in  that  of  the  author. 

Type  locality,  Huntington  Lake,  Fresno  County,  Calif. 

15.    Coquillettia  uhleri,  new  species 

Aspect  of  insignis,  longer  and  more  slender,  pale  portions 
of  elytra  pale  yellow,  membrane  almost  entirely  fuscous. 
Length  7  mm. 

Head  about  as  in  insiffnis,  produced  beyond  eye  for  a  space  about  equal  to 
greatest  length  of  eye  and  to  length  of  first  anUnnal  segment,  subequal  to 
width  of  vertex  between  eyes.  Pronotum  as  in  insiffnis,  a  little  more  than 
one-half  as  long  as  its  basal  width ;  scutellum  almost  equilateral ;  elytra  nearly 
parallel,  scarcely  widened  at  apex  of  corium,  distinctly  so  in  insiffnis;  tip 
of  abdomen  scarcely  surpassing  apex  of  corium;  second  antennal  segment 
equal  to  sutural  margin  of  clavus;  III  subequal  to  II,  IV  twice  length  of  I; 
rostrum  attaining  apex  of  mesosternum. 

Color,  rufo-brunneus,  clearer  red  on  scutellum,  anterior  portion  of  pronotum 
and  legs,  tip  of  tibis  and  tarsi  infuscated;  elytra  pale  canary-yellow,  the 
clavus,  broad  apex  of  corium,  and  extreme  tip  of  cuneus,  olive-brown;  mem- 
brane uniformly  infuscated  with  margin  next  cuneus  narrowly  white;  an- 
tennae and  legs  clothed  with  minute  fuscous  hairs;  cheeks,  coxae  and  pleural 
sutures  a  clearer  red. 

Described  from  one  male  taken  by  Mr.  Fordyce  Grinnell 
at  Pasadena,  Calif.,  May  29,  1909.  In  this  species  the  apical 
fuscous  band  of  the  corium  is  a  little  shorter  than  the  width 
of  the  corium  at  that  point  with  its  basal  margin  oblique, 
nearly  parallel  with  the  apical  margin  of  the  corium  and  quite 
broadly  connecting  with  the  fuscous  of  the  clavus.  This  is 
the  **varlety"  mentioned  by  Dr.  Uhler  in  his  description  of 
insignis. 

Holotype,  in  collection  of  the  author. 
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Type  locality,  Ptsadena,  California. 

Sericophanes  noctuans  Knight*  I  have  taken  at  Soboba 
Springs  in  the  San  Jacinto  Mountains,  California,  and  at 
Ca3rton,  Shasta  Co.,  Calif.  Mr.  Knight  was  certainly  right 
in  placing  this  genus  near  Pilophorus.  Another  genus 
wrongly  placed  in  the  Halodapini  in  my  catalogue  is  Da- 
cerla  which  undoubtedly  should  go  in  Division  Myrmecor- 
aria  near  Mimoceps. 

16.    Coquillettia  fozi,  new  species 

Allied  to  insignis,  but  smaller,  more  slender  and  very  dis- 
tinct by  the  white  elytra  mariced  by  a  black  band  on  apex  of 
corium.    Length  scant  6  mm. 

Head  more  porrcct  than  in  imii^mis,  the  gula  and  margin  of  buocole  in 
nearly  the  tame  plane,  quite  itrongly  an^^ed  in  allied  tpecies;  segment  I  of 
antenna  scarcely  longer  than  width  of  eye  riewed  from  die  aide,  leta  than 
width  of  vertex  between  ejres;  II  a  little  more  than  length  of  claval  suture; 
length  of  pronotum  about  half  its  basal  width;  elytra  distinctly  but  ooC 
strongly  widened  at  apex  of  corium;  tip  of  abdomen  reaching  nearly  to  apex 
of  cuncus;  rostrum  attaining  intermediate  coxx. 

Color,  pale  nifo-f ulvous  becoming  clearer  red  on  scutellum  and  beneath,  fht 
abdomen  in  the  holotjrpe  piceous;  antenne  infuscated  with  segment  I  and 
base  of  II  paler;  elytra  white  tinged  with  yellow  on  clavus,  costal  margin 
and  middle  of  cuneus;  apex  of  corium  with  a  broad  band  of  deep  black 
which  is  one-half  longer  than  width  of  corium  at  that  point  and  is  cut  almost 
square  across  anteriorly  at  the  apex  of  the  clavus;  cuneus  white  shading  to 
pale  yellow  next  the  black  apex ;  membrane  infuscated  on  its  apical  half ;  tibie 
and  tarsi  more  or  less  infuscated,  the  posterior  more  strongly  so;  rostrum 
piceous  on  apical  half;  abdomen  piceous,  reddish  at  base  with  a  pale  band 
separating  these  portions. 

Described  from  one  male  taken  by  Mr.  C.  L.  Fox  at 
Olancha,  Inyo  Co.,  Calif.,  June  5,  1917,  and  one  male  taken 
by  Mr.  J.  O.  Martin  on  the  Mohave  Desert,  California, 
June  9,  1918. 

I  take  pleasure  in  dedicating  this  distinct  and  pretty 
species  to  Mr.  C.  L.  Fox  in  recognition  of  his  valuable  ser- 
vices in  enlarging  our  knowledge  of  the  insect  fauna  of 
California. 

Holotype,  male.  No.  772,  Mus.  Calif.  Acad.  Sd.;  a  para- 
type  also  In  the  Academy's  collection. 

Type  locality,  Olancha,  Inyo  County,  Calif. 
The  four  species  known  to  me  may  be  separated  by  the 
following  key : 
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Apex  of  oorium  and  the  claTut  nmilarljr  colored.  1 

Apex  of  oorium  deq>  black,  clanit  white.  f^m,  new  tpedeti 

1.  Apex  of  coriuni  and  claynt  dark  red,  narrowly  edged  with  hlwtk^ 

base  of  corium  silvery  white.  wumeium  Oib. 

Apex  of  oorium  and  clavut  olive  brown.  2 

2.  Pale  portions  of  corium  and  cuneut  yellowish,  elytra  scarcely 

widened    apically,    apical  band    of    corium    oblique    anteri- 
orly. uUeri,  new  species 

Pale  portions  of  corium  and  cuneut  white,  eljrtra  distinctly  widened 
apically,  apical  band  of  corium  nearly  transverse  anteri- 
ority, imsigmis  Uhler. 

Coquillettia  balli  Parshley  is  still  unknown  to  me  but  pro- 
bably is  allied  to  amosnus  Uhler,  a  species  I  have  never  been 
able  to  recognize. 

17.    Lopidea  taurina,  new  species 

Aspect  of  heidemanni,  but  with  a  thicker  head;  bright 
sanguineous,  darker  along  middle  of  elytra  and  on  scutellum. 
Length  6  mm. 

Surface  moderately  polished,  sparsely  clothed  with  very  minute  fosooot 
hairs;  elytra  scarcely  wider  apically;  front  unusually  convex;  base  of  vertex 
normally  depressed.  Antenne  long;  segment  I  equal  to  widdi  of  vertex;  II 
one-half  longer  than  width  of  pronotum.  Sides  of  pronotum  feebly  sinuated, 
the  carinate  edge  extended  entirely  around  the  humeri  to  basal  an^^e  of 
scutellum;  cuneus  surpassing  abdomen  by  more  than  half  its  length.  Sinis- 
tral male  clasper  slender,  the  incurved  apex  forked;  dextral  clasper  subterete 
for  a  distance  of  twice  its  width,  then  broadly  bifurcate,  the  branches  l3ring 
at  a  right  angle  with  the  stem  and  parallel  with  the  apex  of  the  genital 
segment,  terete,  acute  at  apex,  and  together  forming  three-fourths  of  a  circle; 
dorsal  spine  of  the  pygofer  abruptly  incurved  and  very  acute. 

Color,  bright  sanguineous,  becoming  darker  on  head  which  has  the  usual 
black  marks;  callosities,  antenns,  rostrum  and  legs  black,  pronotum  posteriorly, 
scutellum  and  disk  of  the  elytra  more  or  less  piceoi^s  or  almost  black;  be- 
neath largely  infuscated  or  black,  the  propleura  bright  sanguineous;  mem- 
brane black  . 

Described  from  five  males  and  six  females  taken  by  me  at 
Colestin,  Jackson  Co.,  Oregon,  August  1,  1918.  In  this 
very  distinct  species  the  dextral  male  clasper  has  much  the 
shape  found  in  robinia  but  the  stem  is  slender  and  the  two 
curved  horns  are  subequal. 

Holotype,  male,  No.  773,  and  allotype,  female  No.  774, 
Mus.  Calif.  Acad.  Sci.;  paratypes  also  in  Academy's  col- 
lection. 

Type  locality,  Colestin,  Jadcson  County,  Oregon. 
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18.    Lopidcft  bifniai,  new  species 

Allied  to  mmrgmmta;  yellowish  brown^  becoming  dearer 
on  the  costal  margin  and  cuneus.    Length  5>4  mm. 


Sorfset  a  little  poliAcd,  dotfacd  witk  ttattcring  minolc  wlute  dccidi 
hdri;  Imk  of  Tcrtcz  tlattmcd  with  an  angular  unprciiion  cack  adc  near 
the  basal  carina;  lidet  of  pronotom  nore  anoatcd  with  the  hwneral  anises 
Borc  pramincttt  dian  in  wimrfimmim;  apical  lobe  of  Kotellani  Karody  im- 
prcflM  at  baK;  ooita  feebly  arciiated.  SiniMral  male  clavier  broad,  eob- 
triangnlar,  iti  abrupdy  incnrred  apex  notched  aborc  and  incited,  with 
the  Tentral  member  blunt,  the  dorsal  acute;  deztral  clavier  Tery  broad, 
riighdy  wider  at  apes,  abrupdy  bent  inward  beyond  the  middle,  the  broad 
thin  apex  indsed,  having  an  acute  tooth  above  and  a  squarish  lobe  below 
with  its  oblique  apex  reconred  and  minutely  crenulatc.  In  wimr§immUt  the 
deztral  clasper  is  longer  and  narrower,  neariy  parallel,  with  its  apex  oblique 
and  entire  or  neariy  so. 

Color,  pale  fusoous-brown  becoming  yellowish  along  the  oosta  and  on 
anterior  and  lateral  margins  of  pronotum;  cuncus  clear  testaceous-yellow; 
membrane  smoky,  darker  at  base;  head  tinged  with  fulvous,  base  of  vertex, 
a  broad  arcuate  vitta  either  side  on  front  and  clypeus,  black;  antenne  black, 
rather  slender,  with  basal  segment  much  thicker;  callosities  black;  legs  pale 
brownish  touched  with  fuscous  on  the  femora,  tip  of  tibic  and  tarsi ;  beneath 
varied  with  pale  fuscous  and  brown,  becoming  whitish  on  the  pleurv  and  coxs; 
rostrum  varied  widi  black. 

Described  from  40  examples  taken  by  me  from  a  whitish 
weed  growing  along  the  railroad  tracks  at  Colestin,  Jack- 
son Co.,  Oregon,  August  1,  1918.  This  species  has  an  im- 
mature look  but  this  material  is  fully  pigmented.  Its  dull 
colors  match  well  the  flower  heads  on  which  it  lives. 

Holotype,  male,  No.  775,  and  allotype,  female.  No.  776, 
Mus.  Calif.  Acad.  Sci;  paratypes  in  Academy's  collection 

Type  locality,  Colestin,  Jackson  County,  Oregon. 

19.    Lopidea  puella,  new  species 

Smaller  than  marginata;  smoky  brown,  the  costa  narrowly 
and  the  cuneus  entirely  whitish.    Length  4^  mm. 

Surface  moderately  polished,  clothed  with  short  black  hairs  and  a  few 
white  scale-like  hairs;  front  strongly  convex,  base  of  vertex  feebly  impressed; 
antennae  short,  segment  I  half  as  long  as  width  of  vertex;  segment  II  shorter 
than  width  of  pronotum  at  base,  angular  impresrion  between  the  collosities 
very  deep;  sides  of  pronotum  feebly  arcuated,  the  carinate  edg^  carried  around 
the  rounded  humeri  to  basal  angles  of  scutellum;  elytral  costa  scarcely  arcu- 
ated. Sinistral  male  clasper  broad,  subovate;  dextral  subtriangular  at  base, 
its  dorsal  angle  armed  with  an  acute  erect  spine,  apical  member  bent  at 
right  angles  across  the  aperture  of  the  segment,  elongate  triangular,  obtuse, 
longitudinally  furrowed. 

Color,  testaceous  or  smoky  brown;  callosities,  antenne  and  head  black,  the 
latter  with  the  orbital  margins  and  cheeks  yellowish,  sides  and  anterior  mar- 
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gin  of  pronotum  paler;  narrow  costal  margini  and  cuneus  wbitish,  the  latter 
tinged  with  pink  and  edged  with  fuacous;  membrane  smoky  black;  legs 
blackish;  lower  surface  blackish  varied  with  reddish,  the  propleura  whitish; 
gula  and  sternum  black. 

Described  from  three  males  taken  by  me  at  Bryson,  Mon- 
terey Co.,  Calif.,  May  18,  1920.  This  is  the  smallest  west- 
ern species  of  Lopidea  known  to  me  and  is  quite  distinct  by 
its  brown  color  with  pale  costal  line  and  cuneus  and  the 
very  distinct  male  genital  characters. 

Holoiype,  male,  No.  777,  Mus.  Calif.  Acad.  Sci.;  para- 
types  in  collection  of  the  Academy. 

Type  locality,  Bryson,  Monterey  County,  Calif. 

20.    Lopidea  discreta,  new  species 

A  large  dark  red  species  allied  to  nigridea,  but  with  the 
red  coloring  of  heidetnanni;  male  claspers  much  as  in  nigri- 
dea.   Length  6y2  mm. 

Surface  moderately  polished,  sparsely  clothed  with  oblique  stiff  black  hairs 
as  long  as  the  thickness  of  the  fourth  antennal  segment;  segment  II  of  an- 
tennae a  fifth  longer  than  basal  width  of  pronotum;  sides  of  pronotum  rectili- 
near. Sinistral  male  clasper  small,  linear,  abruptly  incurved  at  apex; 
dextral  shaped  much  as  in  nigridea  but  broader  and  more  sinuated  ventrally 
with  the  vertical  apical  margin  rectilinear,  its  lower  (ventral)  angle  armed 
with  two  continguous  teeth  as  long  as  their  combined  width;  sinus  at  base 
of  long  apical  spur  with  a  short  but  distinct  tooth. 

Color,  sanguineous;  basal  margin  of  pronotum,  scutellum,  clavus  and  corium 
as  far  as  ulnar  nervure  much  darker  or  even  black;  callosities,  base  of 
vertex,  a  double  vitta  on  front,  clypeus,  sutures  of  cheeks,  antenns,  rostrum, 
legs,  pectus  and  venter  in  part  black,  the  propleura  bright  red;  membrane 
deep  fuscous. 

Described  from  24  specimens  representing  both  sexes, 
taken  at  Huntington  Lake,  Fresno  Co.,  Calif.,  during  the 
last  week  of  July,  at  an  elevation  of  7,000  feet.  They  oc- 
curred in  numbers  on  elderberry  bushes,  on  a  blue-flowered 
lupine,  and  on  a  species  of  Vicla.  It  might  be  best  to  con- 
sider this  a  race  or  variety  of  nigridea,  but  It  seems  to  me 
its  characters  on  the  whole  are  of  specific  value. 

Holotype,  male,  No.  778,  and  allotype,  female.  No.  779, 
Mus.  Calif.  Acad.  Sci.;  paratypes  in  Academy's  collection. 

Type  locality,  Huntington  Lake,  Fresno  County,  Calif. 
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21.    Lopidea  nigridea  hirta,  new  subspecies 

Broader  than  nigridea,  darker  in  color  and  more  opaque 
and  hairy  with  the  antennx  thicker.    Length  4^^  mm. 

Sorface  opaque,  dull,  clothed  with  riiort,  id£F,  black  hain  and  a  few  miDiite 
white  Kale-like  haira  intemiixed;  coita  quite  distinctly  arcuated;  ades  of 
proootum  moderately  sinuated;  legroent  II  of  antenne  about  equal  to  batal 
width  of  pronotum;  bate  of  vertex  feebly  impreaaed.  Dextral  male  claq>er 
longer  and  slenderer  than  in  nigridea,  its  apical  margin  minutely  but  quite 
evenly  crenulate,  not  at  all  produced  and  lacinate  at  its  ventral  an^^e. 

Color,  dark  brownish  sanguineous,  becoming  clearer  red  oo  the  pronotum 
and  costal  margin  of  corium,  the  cuneiu  still  lighter  sanguineous;  head 
marked  as  in  typical  form  but  lest  distinctly ;  callosities  black. 

Described  from  29  examples  representing  both  sexes« 
taken  by  me  on  San  Miguel  Island,  Santa  Barbara  Co.* 
Calif.,  May  20,  1919.  The  dark,  opaque  and  hairy  surface 
will  best  distinguish  this  subspecies. 

Holotype,  male.  No.  780,  and  allotype,  female.  No.  781, 
Mus.  Calif.  Acad.  Sci. ;  paratypes  in  collection  of  Academy. 

Type  locality,  San  Miguel  Island,  Santa  Barbara  County, 
Calif. 

Under  the  name  nigridea  Uhler,  I  have  placed  a  species 
commonly  found  on  bushes  in  San  Diego  County  and  else- 
where in  California,  during  May  and  June,  which  agrees 
exactly  with  Uhler's  description  except  that  segment  II  of 
the  antennae  is  as  long  as  from  the  tip  of  scutellum  to  front 
of  eyes,  thus  assuming  a  clerical  error  in  the  original  descrip- 
tion. In  this  species  the  dextral  male  clasper  is  broad,  con- 
vex and  strongly  arched  across  the  aperature  of  the  genital 
segment,  with  its  apex  obliquely  produced  in  a  long  acute 
spur  which  attains  the  dorsal  line  of  the  segment  and  is 
minutely  serrated  exteriorly;  interior  to  the  base  of  this  spur 
is  a  shorter  spine  or  tooth,  sometimes  minute. 

22.     Ceratocapsus  apicatus,  new  species 

Closely  allied  to  fasciatus  Uhl.,  but  with  thicker  antennae, 
a  pale  band  across  apex  of  corium  as  well  as  one  at  apex 
of  scutellum,  a  unicolorous  membrane  and  darker  legs. 
Length  4>4  to  5  mm. 

Male:  Head  slightly  more  porrect  and  vertex  more  convex  than  in  fasci- 
atu$\  antenns  stouter  throughout;  segment  II  as  long  as  III  and  IV  together. 
Scutellum  proportionately  narrower  than  in  fasciatus.  Rostrum  attaining 
apex  of  intermediate  coxae;   segment  I   attaining  base  of  head.     Apex  of 
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genital  segment  strongly  subacutely  produced,  a  little  surpassing  the  valve; 
sinistral  notch  deep,  abrupt,  dextral  shallow,  sinuate;  sinistral  clasper  small, 
forming  a  lobe  at  fundus  of  sinistral  notch,  dextral  inconspicuous;  plates  long, 
produced  for  more  than  twice  their  basal  width,  rounded  at  apex.  In  ftuci- 
atus  the  ventral  genital  segment  is  short,  truncate,  not  nearly  attaining  apex 
of  valve;  sinistral  notch  scarcely  indicated,  sinistral  clasper  long,  acute  at 
apex  and  curved  to  conform  with  apical  margin  of  valve;  dextral  clasper 
ligulate,  more  than  twice  longer  than  wide,  the  plates  short  and  subtriangular 
in  form,  with  their  apex  rounded. 

Color,  castaneous-brown  becoming  paler  on  the  head,  pronotum  and  pro- 
pleura  and  fuscous  on  antenne  beyond  basal  segment:  elytra  fuscous  with  a 
broad  pale  transverse  band  at  apex  of  scutellum  and  a  narrower  one  across 
apex  of  oorium,  leaving  the  intermediate  fuscous  band  a  little  wider  than 
basal  pale  band;  cuneus  and  abdomen  polished  piceous  black;  membrane 
deep  fuscous  with  black  veins,  faintly  marked  with  a  paler  spot  at  apex  of 
cuneus;  in  fascuUus  there  is  a  conspicuous  pale  band  against  apical  margin  of 
cuneus.    Legs  castaneous. 

Female:  Broader  behind,  as  in  fasciatus,  the  color  paler  anteriorly,  some- 
times with  the  corium  almost  entirely  pale.  In  both  sexes  the  upper  surface 
is  closely  minutely  punctured  and  clothed  with  short  appressed  pale  hairs. 

Described  from  58  examples  representing  both  sexes,  taken 
from  pine  trees  at  Berkeley,  Calif.,  September  29  and  Octo- 
ber 14,  1919,  by  Mr.  J.  O.  Martin,  and  two  females  taken 
by  me,  one  at  Hoberg*s  Retreat,  Lake  Co.,  Calif.,  August  2, 
1916,  the  other  at  Cayton,  Shasta  Co.,  Calif,  July  15.  1918. 
This  species  could  easily  be  confused  with  fasciatus  but  the 
thicker  and  darker  antennas,  dark  legs,  black  cuneus,  darker 
membrane,  narrower  fuscous  band  on  base  of  elytra,  addi- 
tional pale  band  at  apex  of  corium  and  especially  the  very 
distinct  male  genital  characters  will  distinguish  the  present 
species. 

Holotype,  male,  No.  782,  and  allotype,  female.  No.  783, 
Mus.  Calif.  Acad.  Sci. ;  and  paratypes,  all  presented  to  the 
Academy  by  Mr.  Martin. 

Type  locality,  Berkeley,  Calif. 

23.    Orthotylus  dodgei»  new  species 

Closely  allied  to  pacificus  Van  D.,  separable  by  the  blacker 
membrane  and  very  different  male  genitalia ;  black,  sides  and 
abbreviated  median  vitta  of  pronotum,  margins  of  elytra, 
and  legs,  yellowish.    Length  6  mm. 

Male:  Head  as  in  pacificus,  the  vertex  flattened  before  the  prominent  basal 
carina;  clypeus  very  prominent;  segment  II  of  antenne  rather  longer  than 
from  tip  of  scutellum  to  apex  of  head,  three  times  length  of  I.  Pronotum 
as  in  pacificus,  one-half  wider  than  long;  sides  straight,  carinate;  surface 
transversely  rugose  behind  the  prominent  callosities.  Apex  of  abdomen  at- 
taining middle  of  cuneus.  Surface  clothed  with  rather  long  scattering  pale 
hairs.    Sinistral  male  clasper  long,  straight,  somewhat  clavate ;  dextral  equally 
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long,  parallel  adcd,  flat,  wider  dian  hind  tibic^  fomewhat  incorrcd  and 
■ttoatcd  with  itt  apex  abrupdy  bent  upward  in  the  tame  plane  and  truncate. 
Color,  black ;  a  line  next  esre  from  antenne  to  baae  of  Tertez,  interrupted  a 
little  before  die  bate,  a  dbort  line  on  anterior  edge  of  pronotum,  a  broader 
Titta  on  batal  lobe  of  pronotum  and  a  timilar  one  on  each  humeral  margin, 
cottal  margin  of  oorium,  cuneu%  rottrum  and  lega  yellowish;  kneet  with  a 
duiky  ipot;  apex  of  tarti  black;  genital  piecet  partly  pale.  Female  paler, 
with  die  antenne  moatly  pale. 

Described  from  two  male  and  six  female  examples  taken 
by  me  at  Santa  Cruz,  Calif. »  June  3,  1919.  This  species 
could  scarcely  be  distinguished  from  pacificus  but  for  the 
very  distinct  male  genitalia.  Orthotylus  pacificus,  described 
from  Victoria,  B.  C,  I  took  at  Northbend,  Wash.,  July  9, 
1920. 

I  am  dedicating  the  present  species  to  my  friend  Mr.  E.  A. 
Dodge  of  Santa  Cruz,  in  recognition  of  his  efficient  work  in 
the  cause  of  entomology  and  of  his  courteous  assistance  to 
students  of  insects  whose  paths  of  effort  are  fortunate 
enough  to  meet  his. 

Holotype,  male,  No.  784,  and  allotype,  female.  No.  785, 
Mus.  Calif.  Acad.  Sci.;  paratypes  also  in  the  Academy's 
collection. 

Type  locality,  Santa  Cruz,  Calif. 

24.    Orthotylus  marginatus  Uhler 

A  more  careful  study  of  my  material  in  this  species  and 
dorsalis,  in  connection  with  additional  specimens,  has  made 
it  necessary  to  correct  my  former  assignment  of  the  males 
of  these  species.  In  his  description  of  Cyrtorrhinus  margin- 
atus,  Dr.  Uhler  has  confused  two  species,  a  black  form, 
margined  with  pale  but  wanting  the  pale  median  vitta  on 
the  pronotum  and  scutellum,  and  the  species  described  below 
as  serus  in  which  this  vitta  is  present  and  which  Dr.  Uhler 
mentions  as  a  variation  of  marginatus.  In  my  monograph 
of  1916,  I  placed  this  as  a  variation  of  dorsalis,  and  by 
some  mishap,  transferred  the  figure  and  description  of  the 
male  claspers  in  these  two  species.  The  dextral  clasper  of 
marginatus,  given  as  dorsalis  (fig.  15),  has  its  basal  lobe 
too  pointed.  Better  cuts  of  the  claspers  of  these  and  related 
species  will  be  published  later.  The  true  Orthotylus  margin- 
atus I  have  from  Quinze  Lake,  Quebec,  August  15,  1907, 
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and  Hamburg,  N.  Y.,  June  14,  1902.    Like  dorsalis,  it  is  a 
willow  feeder. 

25.    Orthotylus  seru8»  new  species 

Closely  related  to  marginatus  Uhler,  differing  in  having  a 
pale  median  vitta  from  front  of  pronotum  to  tip  of  scutel- 
lum,  the  inner  limit  of  the  pale  costal  vitta  straight,  and  in 
the  form  of  the  male  daspers.    Length  6  mm. 

Vertex  diftinctly  flattened  before  the  obtuse  basal  carina,  this  flattening  in 
marginatus  very  feeble;  clypeus  little  prominent  with  feeble  impression  at 
its  base;  eyes,  viewed  from  the  side,  reaching  well  toward  the  gula,  in 
marginatus  distinctly  smaller.  Pronotum  as  in  marginatus,  its  length  three- 
flfths  its  basal  width;  the  callosities  connected  by  an  elevated  area  anteriorly 
which  is  scarcely  apparent  in  marginatus  \  the  posterior  lobe  nearly  smooth, 
distinctly  shagreened  in  marginatus.  Rostrum  attaining  the  hind  coxc,  in 
marginatus  not  surpassing  the  intermediate.  Dextral  male  clasper  forming 
two  squarish  denticulate  lobes,  the  ventral  produced  for  about  twice  its  width, 
with  a  truncate  apex,  its  upper  angle  subacutely  prominent;  basal  lobe 
squarish,  broader  than  long  and  oblique  at  apex;  sinistral  clasper  triangu- 
larly enlarged  at  tip  with  its  apex  obliquely  truncate  and  its  upper  angle  sub- 
acute; no  basal  appendage  discernable. 

Color,  black  and  yellowish  testaceous;  above  black,  lateral  and  posterior 
margins  of  the  vertex,  broad  median  vitta  from  front  edge  of  pronotum  to 
tip  of  scutellum,  and  broad  costal  vitta  on  the  elytra  pale,  the  latter  with  a 
straight  inner  margin  and  enclosing  toward  its  apex  an  obscure  smoky  cloud ; 
cuneus  f ulvo-testaceous  with  a  large  fuscous  cloud  against  its  inner  margin ; 
membrane  deep  smoky  with  dark  nervures  and  a  pale  spot  at  apex  of  cuneus, 
sometimes  much  reduced.  Whole  upper  surface  clothed  with  long  pale  de- 
cumbent hairs.  Beneath  black  with  a  broad  pale  vitta,  extended  along  the 
sternum  to  tip  of  venter  in  female;  genital  pieces  largely  pale;  legs  dusky 
testaceous  with  the  tarsi  embrowned;  rostrum  pale,  black  at  tip;  antennae  black. 

Described  from  three  male  and  ten  female  examples  taken 
by  me  as  follows:  Hamburg,  N.  Y.,  July  1,  1911;  Go- 
wanda,  N.  Y.,  August  2,  1907;  Colden,  N.  Y.,  July  7,  1901 ; 
Salamanca,  N.  Y.,  July  24,  1911.  It  lives  on  thorn  bushes 
(Crataegus,  species). 

Holotype,  male,  and  allotype,  female,  in  collection  of  the 
author;  paratypes  In  his  collection  and  in  that  of  the  Cali- 
fornia Academy  of  Sciences. 

Typf  locality,  Hamburg,  N.  Y. 

Genus  Strophopoda,  new  genus 

Aspect  of  a  small  Plaglognathus,  but  with  an  obtuse  fa- 
cial angle;  allied  to  Chlamydatus  with  a  narrower  head  and 
a  distinct  suture  at  base  of  tylus. 
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Head  oemrly  Tcrdcal,  with  the  eyes  tfto-duidt  basal  width  of  praootimi, 
diMincriy  wider  than  median  length  of  proootum;  vertex  iwollen,  separated 
from  baae  of  dypeos  by  a  distinct  incised  line;  facial  angle  a  right  ani^e; 
ejres  vertical,  oval;  gula  short;  rostrum  passing  intermediate  oozBy  segment 
I  reaching  to  base  of  head.  Antennc  inserted  near  apical  angle  of  eye; 
segment  I  attaining  apex  of  dypeos;  II  as  long  aa  width  of  head  with  eye% 
linear,  a  little  thidcened  in  male;  III  and  IV  together  equal  to  II,  III  a 
third  longer  dian  IV.  Proootum  transverse,  its  length  one-half  its  basal 
width  and  equal  to  its  apical  width,  sides  straight  or  nearly  so.  Elytra  long; 
almost  parallel  in  male,  the  oosta  a  little  arcuated  in  female;  tip  of  cuneui 
attaining  apex  of  abdomen.  Posterior  femora  much  thickened;  third  segment 
of  hind  Ursi  not  longer  than  II,  the  suture  very  obscure.  Surface  smooth, 
polished,  thickly  clothed  with  dbort  pale  deciduous  hair& 

Type  of  genuty  Sirophopoda  apnea,  new  species.  This 
genus  was  included  in  my  keys  to  the  genera  of  the  Miridx, 
1916,  but  not  before  validated  by  description  of  a  species. 

26.    Strophopodm  apnea,  new  species 

Black,  polished,  short  pale-pubescent;  antenns  and  legs 
in  part  whitish,  tip  of  cuneus  and  a  connecting  spot  on  mem- 
brane white.    Length  2yi  nun. 

Characters  as  given  for  the  genus;  surface  impunctate  but  minutely  sha- 
greened;  male  genital  segment  narrow,  conical;  sinistral  clasper  incurved 
and  acute  as  in  Chiamfdmhu  tumw,  the  dextral  broad,  curved,  truncate  at 
apex. 

Color,  deep  black,  polished;  base  of  vertex  with  a  pale  median  dot;  antennc 
pale  yellowish  in  female,  somewhat  infuscated  in  male;  segment  I  black, 
white  at  apex;  II  and  III  narrowly  fuscous  at  base,  more  apparent  in  female; 
edge  of  buccule  narrowly  white;  segment  II  of  rostrum  fuscous  brown;  apex 
of  cuneus  and  a  line  on  its  basal  fracture  white;  membrane  with  a  white 
spot  at  tip  of  cuneus;  femora  black,  tipped  with  white;  tibie  white,  with 
spines  and  large  dots  at  their  bases  black;  tarsi  brown. 

Described  from  numerous  examples  of  both  sexes  taken 
at  various  places  in  San  Diego  Co.,  Calif.,  from  sea  level  to 
3500  feet  in  the  Cuyamaca  Mountains,  from  April  to  Oc- 
tober. 

Holotype,  male,  and  allotype,  female,  in  collection  of  the 
author;  paratypes  in  his  collection  and  that  of  the  California 
Academy  of  Sciences. 

Type  locality,  San  Diego  County,  Calif. 

27.    Chlamydatus  monilipes,  new  species 

Allied  to  suavis  Reut.,  but  with  the  antenns  mostly  pale 
and  the  tibix  dotted.    Length  2yi  mm. 
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Head  with  eyes  about  as  wide  at  base  of  pronotum;  Tertcz  ditdnctlj  more 
convex  than  in  suavis,  with  a  nearlj  obsolete  median  sulcus;  surface  more 
dull  and  clothed  with  a  shorter  pubescence  than  in  its  ally.  Male  dampers 
formed  as  in  siunnst  the  sinistral  shorter  and  thicker. 

Color,  deep  black,  moderately  polished;  membrane  uniformly  infuscated; 
antennc  pale  yellowish  white  becmning  dusky  oo  segments  III  and  IV,  basal 
two-thirds  of  I  and  narrow  base  of  II  black;  femora  black,  tipped  with 
white;  tibic  white  strongly  dotted  with  black  at  base  of  the  black  q>ines; 
Ursi  whitish,  the  apical  segment  and  claws  blackish. 

Described  from  seven  males  and  three  females  taken  by 
me  at  Alpine,  San  Diego  Co.,  Calif.,  April  22,  1913.  More 
recently  Mr.  Ralph  Hopping  has  sent  me  a  series  of  15 
taken  by  him  at  Mohave,  Calif.,  May  3,  1919.  Easily 
recognized  by  the  pale  antennae  and  white  legs  with  black 
femora  and  tibial  dots.  In  this  and  the  allied  species  the 
second  antennal  segment  is  thicker  in  the  male. 

Holotype,  male,  from  Alpine,  and  allotype,  female,  in 
collection  of  author;  paratypes  in  his  collection  and  that  of 
the  California  Academy  of  Sciences. 

Type  locality,  Alpine,  San  Diego  County  Calif. 

28.    Merragata  slossoni,  new  species 

Narrower  and  paler  than  hebroides  White,  with  the  an- 
tennae and  legs  more  slender  and  less  hirsute,  apex  of  scutel- 
lum  bifid.    Length  1^  mm. 

Head  more  tumid  on  base  of  vertex  than  in  hebroides,  elevated  above 
line  of  the  ocelli  by  more  than  twice  the  diameter  of  the  ocelli,  the  contour 
more  convex  when  viewed  from  the  side;  above  with  a  shallow  median 
sulcus;  antennae  nearly  twice  length  of  head  as  seen  from  above,  segments 
I  and  II  equal,  I  almost  attaining  apex  of  head,  III  shorter,  IV  fusiform, 
considerably  longer  and  thicker  than  II  but  notably  thinner  than  in  hebroides; 
rostrum  passing  hind  coxae,  segment  I  attaining  anterior  line  of  eye,  II  the 
anterior  line  of  front  coxae,  and  III  the  middle  of  the  mesostemum.  Pro- 
notum hardly  twice  wider  than  long,  deeply  constricted  between  the  lobes, 
the  median  sulcus  deep  and  passing  anterior  one-half  of  posterior  lobe; 
collar  distinct,  distinguished  behind  by  a  line  of  deep  punctures,  a 
similar  line  following  the  posterior  submargin,  otherwise  impunctate.  Scutel- 
lum  with  a  distinct  median  carina  basally,  its  apex  obtusely  bifid. 

Color,  pale  castaneous  becoming  almost  black  on  scutellum,  vertex  and  meso- 
and  meta-pleurae,  the  middle  of  vertex  broadly,  and  a  large  lobate  spot 
covering  much  of  the  posterior  lobe  of  pronotum,  paler  or  fulvo- testaceous. 
Elytra  pale  at  base,  infuscated  toward  apex,  claval  area  entirely  and  an 
interstitial  line  on  the  corium  white;  membrane  pale  fuscous  with  four  white 
spots,  one  basal,  one  elongated,  at  apex,  and  one  either  side  at  apex  of 
corium;  antennae  and  legs  pale  yellowish  testaceous,  the  apical  segment  of 
the  former  darker;  apex  of  tarsi  infuscated,  the  claws  pale;  rostrum  pale 
becoming  blackish  at  apex;  pronotum  sparsely  clothed  with  soft  pale  hairs; 
thickened  portion  of  corium  and  vertex  with  soft  white  pubescence,  the  de- 
pressions on  pronotum  and  the  pectus  pruinose. 
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Described  from  one  male  taken  at  Biscayne  Bay,  Florida, 
by  Mrs.  Annie  Trumbull  Slosson,  to  whom  I  take  pleasure 
in  dedicating  the  species.  The  collection  of  the  California 
Academy  of  Sciences  contains  four  specimens  of  a  species 
that  agrees  in  every  particular  with  Champion^s  description 
of  hebroides  White,  taken  on  the  hills  back  of  Oakland, 
Calif.,  September  27,  1908.  Af.  faveata  Drake,  is  very 
close  to  hebroides  but  the  white  marks  on  the  membrane 
are  narrower,  the  general  color  is  darker  and  the  sulcus  on 
the  vertex  has  an  obvious  median  longitudinal  ridge.  M. 
brunnea  Drake  is  paler  with  the  membrane  almost  uniformly 
whitish. 

Holotype,  male,  in  collection  of  the  author. 

Type  locality,  Biscayne  Bay,  Florida. 

29.    Neaethus  fragosus,  new  species 

Related  to  grossus;  longer  with  the  front  distinctly  longer 
than  broad  and  the  costa  much  less  arcuated  toward  the 
base;  elytra  subopaque  as  in  grossus,  the  veins  more  or  less 
infuscated.    Length,  male  5,  female  6  mm. 

Vertex  transverse,  oblong,  on  the  median  line  a  little  more  than  one-half 
the  length  of  the  pronotum,  its  anterior  margin  very  obscurely  angled;  front 
oblong,  slightly  wider  at  apex,  its  greatest  length  a  fifth  more  than  the 
width;  clypeus  with  an  obtuse  median  keel.  Pronotum  strongly  produced 
anteriorly,  much  more  so  than  in  vitripennis.  Elytra  longer  and  narrower, 
than  in  grossus,  in  female  3^^  by  5  mm.,  in  grossus  these  measurements  are 
21^  hy  V/i  mm.,  opaque  or  slightly  translucent,  not  at  all  transparent  as  in 
vitripennis ;  wings  nearly  as  long  as  the  el3rtra.  Genital  plates  of  male  longer 
and  more  narrowed  at  the  obtusely  angled  apex  than  in  grossus. 

Color,  yellowish  or  greenish  testaceous,  in  male  usually  becoming  brownish 
on  vertex  and  face,  with  a  paler  area  on  apex  of  front;  veint  of  elytra 
sometimes  distinctly  infuscated,  especially  in  the  male. 

Described  from  six  males  and  five  females  taken  by  me 
on  the  summit  of  Mt.  Wilson  near  the  observatory,  Octo- 
ber 18,  1917.  This  species  is  longer  and  narrower  than 
grossus,  with  the  females  distinctly  larger  and  paler  than 
the  males.  In  none  of  these  types  is  there  suggestion  of  the 
maculation  found  in  typical  grossus. 

Holotype,  male,  No.  786,  and  allotype,  female,  No.  787, 
Mus.  Calif.  Acad.  Sci.;  paratypes  also  in  the  Academy's  col- 
lection. 

Type  locality,  summit  of  Mount  Wilson,  Pasadena,  Calif. 
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OUR  NORTH  AMERICAN  SPECIES  OF  STRONGY- 

LOCORIS  (HEMIPTERA) 

BT 
EDWARD  P.  VAN  DUZBE 

Curator,  Department  of  Entomologf 

1.     Strongylocoris  stygicus  Say 

There  can,  I  think,  be  no  question  as  to  the  identity  of 
Say^s  species.  In  this,  as  in  the  allied  forms,  the  antennae 
of  the  female  are  pale,  with  the  base  of  segment  I  and  ex- 
treme base  and  apex  of  II,  black,  and  III  and  IV  dusky.  I 
have  taken  this  species  at  Montreal,  Canada,  Portland,  Me., 
Wellesley,  Mass.,  and  Buffalo,  N.  Y.,  and  have  received  it 
from  Quinze  Lake,  Quebec,  and  Washington,  D.  C. 

2.    Strongylocoris  atratus  Uhler 

Closely  allied  to  stygicus,  but  distinguishable  by  the 
shorter  second  segment  of  the  female  antennae  and  the  form 
of  the  male  clasper.  The  apex  of  the  dextral  clasper  shows 
considerable  variation  in  the  length  of  the  "comb  teeth"  but 
all  conditions  seem  to  occur  connecting  the  extremes,  indi- 
cating intraspeclfic  variation  only.  This  species  averages 
larger  than  stygicus.  I  have  it  from  Ottawa,  Ont.,  Mon- 
treal, Canada,  Bretton  Woods,  N.  H.,  Yaphank,  N.  Y.,  Ft. 
Collins,  Colo.,  Cloudcroft,  N.  Mex.,  and  San  Diego,  Calif., 
and  in  the  collection  of  the  California  Academy  of  Sciences 
are  specimens  from  several  localities  in  California  south  of 
Sacramento.     An  examination  of  Uhler's  types  shows  that 
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they  were  males  and  that  the  tibiae  were  brown  rather  than 
black.  The  females  of  this  spedes  have  the  antennae  and 
legs  marked  with  pale  as  in  siygicus,  although  here  the  hind 
tibiae  are  frequently  brown  as  in  the  males. 

3.  Strongylocorit  robustut  Uhler 

In  this  species  the  size  and  form  are  about  as  in  corres- 
ponding sexes  of  siygicus,  but  the  polished  convex  face  will 
at  once  distinguish  it.  Here  the  dextral  male  dasper  has 
the  median  angle  obtuse,  not  forming  a  tooth,  and  the  upper 
apical  tooth  of  the  fan-shaped  apex  gready  developed,  the 
balance  of  the  fan-shaped  apex  being  represented  by  about 
two  small  teeth  situated  about  midway  between  the  median 
angle  and  the  apex.  My  specimens  are  from  Denver  and 
Boulder,  Colo.,  and  in  the  collection  of  the  California 
Academy  of  Sciences  are  specimens  from  Colestin,  Oregon, 
McCloud,  Siskiyou  Co.,  and  El  Cajon  and  San  Diego,  in 
San  Diego  Co.,  California. 

4.  Strongylocoris  croceipes  Uhler 

This  species  is  very  distinct  by  its  hairy  upper  surface 
and  orange  colored  legs.  I  have  seen  it  only  from  San  Diego 
Co.,  California,  and  American  Fork,  Utah. 

Front  flattened,  minutely  ruguloie-punctate.  1 

Front  convex,  polished.  2 

1.  Segment  II  of  female  antennc  a  fifth  longer  than  width  of  head 

across  the  eyes;  dextral  male  clasper  with  median  angle  pro- 
duced in  a  long  tooth,  thus  forming  a  semicircle  with  the  in- 
curved angle  of  the  fan-shaped  apex.  stygicus  Sa/. 
Segment  II  of  female  antenna  not  longer  than  width  of  head 
across  the  eyes;  dextral  male  clasper  with  median  angle  obtuse 
or  produced  in  a  short  tooth  thus  forming  a  shorter  arc  with 
the  fan-shaped  apex;  the  latter  quadriiid,  usually  forming  four 
acute  teeth,  the  dorsal  much  the  longer.                           atratus  Uhler. 

2.  Legs  entirely  orange;  surface  clothed  with  sparse  long  white  sub- 

erect  hair;  base  of  vertex  strongly  carinate.  croceipes  Uhler. 

Femora,  at  least,  black;  surface  nude,  without  long  pale  pubes- 
cence; base  oJF  vertex  slenderly  carinate.  rohustus  Uhler 
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CHARACTERS  OF  EIGHT  NEW  SPECIES  OF  NORTH 
AMERICAN  ANTHOCORIDJE  OR  FLOWER  BUGS 

BT 
EDWARD  P.  VAN  DUZEE 

Curator,  Department  of  Entomology 

L    Xylocoris  umbrinus,  new  species 

Allied  to  cursitans  Fallen,  but  proportionately  broader  as 
in  discalis  Van  D.;  deep  polished  black,  antennae  rostrum, 
corium  and  tibise  brown  or  piceous.    Length  3  mm. 

Head  a  little  shorter  and  broader  than  in  sordidus,  about  as  long 
as  wide  including  the  eyes,  polished.  Antennal  seg.  I  scarcely  attaining 
apex  of  head;  III  and  IV  equal,  each  but  little  shorter  than  II.  Rostrum 
long,  apparently  nearly  attaining  intermediate  coxae.  Pronotum  as  in  discalis, 
highly  polished,  the  lobes  scarcely  distinguished,  the  posterior  minutely  acicu- 
late,  not  transversely  impressed ;  sides  straight,  rounded  to  anterior  angles, 
obtusely  carinate,  this  carina  reaching  to  middle  of  collum.  Scutellum  nearly 
flat,  highly  polished,  feebly  rugose  posteriorly.  Elytra  uniformly  polished, 
behind  the  fracture  narrower  than  abdomen;  costa  feebly  arcuate  behind  the 
middle  of  corium,  surface  with  scattering  minute  pale  hairs.  Ostiolar  canaf 
shorter  than  in  discalis  and  the  sordidus  group  of  species,  bent  toward,  but 
not  quite  attaining,  the  anterior  margin  of  the  metapleura,  the  angle  rounded^, 
apex  subacute.     Hind  tibiae  pale-pubescent,  without  longer  soft  hairs. 

Color,  deep  shining  black,  basal  two  antennal  segments  and  femora  piceous- 
black;  apical  two  segments  of  antennae,  rostrum  and  tibiae  pale  piceous  or 
brownish;  elytra  piceous-brown,  clavus,  or  at  least  its  inner  margin,  and  the 
cuneus  darker;  membrane  hyaline-white. 

Described  from  one  male  taken  by  me  at  Bryson,  Monte- 
rey Co.,  Calif.,  April  23,  1917,  and  one  female  taken  from 
under  the  bark  of  an  old  fir  log  near  Cayton,  Shasta  Co., 
Calif.,  July  14,  1918. 


138  CAUFORNIA  ACADEMY  OP  SCIENCES         (Pk>c  4tm  Ssi. 

Holotype,  male,  No.  788,  and  allotype,  female,  No.  789, 
M us.  Calif.  Acad.  Set. 

Type  locality,  Bryson,  Monterey  Co.,  Calif. 

Xylocoris  calif ornicus  Reut.,  I  have  taken  at  Cayton, 
Shasta  Co.,  Calif.,  and  at  Bryson,  Monterey  Co.,  Calif.  It 
may  be  distinguished  by  the  broad  lunate  and  striate  area 
anterior  to  the  ostiolar  canal  and  whitish  elytra  with  the 
inner  and  commissural  margins  of  the  davus,  apex  of  the 
embolium  and  the  cuneus,  except  its  inner  angle,  piceous. 
X.  flaccidus  and  discalis  have  the  ostiolar  canal  long  and 
curved,  with  its  acute  apex  at  the  basal  margin  of  the  meta- 
pleura,  and  pertain  to  the  section  of  the  genus  with  sordidus 
Reut.,  while  umbrinus  has  this  canal  shorter  and  more  ob- 
tuse at  apex,  thus  allying  it  with  cursitans  Fall. 


2.    Anthocoris  tristiSy  new  species 

Allied  to  dentipes  Champ.,  but  larger,  with  the  elytra, 
except  the  davus,  polished ;  antennae,  legs  and  base  of  elytra, 
deep  piceous.    Length  4>4  mm. 

Head  aboiter,  scarcely  longer  than  median  line  of  pronotum;  larface 
minutely  ahagreened.  Antennc  short,  stout,  scarcely  longer  than  basal  widdi 
of  pronotum;  seg,  I  reaching  apex  of  head;  II  as  long  as  width  across  the 
eyes;  III  and  IV  equal,  together  distinctly  longer  than  II.  Pronotum  broad, 
strongly  impressed  across  the  disk;  sides  feebly  sinuated,  slenderly  carinate 
as  far  as  the  collum,  the  latter  broad;  posterior  lobe  minutely  rugose,  the 
region  of  the  callosities  nearly  smooth;  scutellum  smooth.  Eljrtra  rather 
narrow,  polished,  the  clavus  only  opaque;  membrane  much  exceeding  the 
abdomen;  outer  vein  indistinct,  the  others  obsolete  or  nearly  so.  Rostrum 
hardly  attaining  the  anterior  coxc;  seg.  I  scarcely  longer  than  broad;  III 
but  little  longer  than  the  width  of  the  collum.  Ostiolar  canal  short, 
broad,  its  hind  margin  broadly  curved,  the  anterior  slightly  curved  anteriorly. 
Beneath  polished,  the  prosternum  opaque  and  strongly  rugose;  ventral  seg- 
ments punctate  becoming  smooth  along  the  hind  margins;  anterior  femora 
with  a  small  tubercle  at  apical  third. 

Color,  deep  black,  the  antennae,  rostrum,  legs  and  elytra  to  apex  of  corium 
more  or  less  piceous  with  the  embolium  paler;  upper  surface  sparsely  clothed 
with  soft  white  pubescence;  basal  third  of  membrane  obscurely  whitish. 

Described  from  one  female  taken  in  Yosemitc  Valley, 
California,  in  June,  1916,  by  Mr.  Waiter  M.  Giflfard.  The 
larger  size,  polished  corium  and  embolium  and  the  shorter 
third  segment  of  the  antennae  will  most  readily  distinguish 
this  form  from  dentipes  Champ. 

Holotype,  female,  No.  790,  Mus.  Calif.  Acad.  Sci. 

Type  locality,  Yosemitc  Valley,  Calif. 
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3.    Anthocoria  dimidiatus,  new  species 

Allied  to  nigripes;  polished  black,  second  antennal  seg- 
ment, except  its  apex,  and  legs,  castaneous;  elytra  yellowish 
testaceous  as  far  as  apex  of  clavus ;  basal  half  of  membrane 
white ;  corium  entirely  opaque  or  subopaque.    Length  3  nun. 

Head  as  long  as  pronotum  and  basal  lobe  of  scutellum  combined,  its  length 
before  the  ocelli  a  little  greater  than  width  across  the  eyes;  sides  parallel 
to  a  point  nearly  one-half  distance  from  front  of  eye  to  apex,  then  suddenly 
constricted  and  again  somewhat  expanded  at  tip;  this  character,  common  to 
all  allied  species,  is  more  pronounced  here.  Antennae  slender,  as  long  as 
head,  pronotum  and  scutellum  as  far  as  the  transverse  depression;  basal 
segment  not  attaining  apex  of  head ;  II  as  long  as  head ;  III  and  IV  subequal, 
fusiform,  a  little  thinner  than  II.  Rostrum  reaching  to  middle  of  mesqster- 
num;  seg.  I  attaining  anterior  line  of  eye;  II  touching  anterior  coxae.  Pros- 
temum  deeply  impressed  across  the  middle;  sides  sinuated,  the  carinate  edges 
not  encroaching  upon  the  collum;  surface  minutely  rastrate  punctate,  the 
prominent  callosities  nearly  smooth.  Posterior  lobe  of  scutellum  minutely 
rastrate.  Elytra  subopaque  over  their  whole  surface,  the  thickened  apical 
margin  of  the  cuneus  only  polished;  membranal  veins  moderately  and  about 
equally  prominent,  the  inner  pair  scarcely  approaching  at  base,  the  outer  a 
little  arcuate.    Venter  very  minutely  rastrate  with  base  of  segments  polidied. 

Color,  deep  black;  femora,  apex  of  second  antennal  segment  amd  the  third 
and  fourth  piceous  brown ;  basal  two  thirds  of  second  amtennal  segment  and 
tibic  honey-yellow.  Elytra  yellowish  white  as  far  as  tip  of  clavus,  becoming 
black  beyond  that  point,  with  a  pale  mark  on  the  thickened  apex  of  the 
embolium;  basal  half  of  membrame  milky  white,  the  apical  blau:kish;  surface 
clothed  with  a  few  soft  pale  hairs. 

Described  from  one  female  taken  by  me  on  the  Felch 
Ranch,  near  Cayton,  Calif.,  July  IS,  1918.  The  long  an- 
tennae would  seem  to  ally  this  species  with  sylvestris,  but  the 
opaque  elytra  and  distinct  membranal  veins  indicate  closer 
relationship  with  nigripes,  and  will  serve  to  distinguish  it 
from  whitei  which  it  slightly  resembles.  With  the  type  were 
taken  two  immature  females,  one  winged  but  teneral,  the 
other  a  nymph  with  the  abdomen  broad  oval  and  the  elytra 
short,  attaining  middle  of  third  tergal  segment,  black  with 
the  scutellar  margin  of  clavus  castaneous,  base  of  corium 
and  embolium  and  narrow  membrane  white. 

Holoiype,  female,  No.  791,  Mus.  Calif.  Acad.  Sci. 

Type  locality,  Felch  Ranch,  near  Cayton,  Shasta  Co., 
Calif. 

4.    Lyctocoris  doris,  new  species 

Allied  to  campestris  and  belonging  to  that  section  of  the 
genus;  more  elongated  and  darker  in  color;  piceous-black 
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with  tke  anteniue,  rottrmn  and  kgn  tettaceoot.    Length  4 
mm.}  width  1^^  mm. 


Head  looser  tkan  in  immpesim,  loofer  tkan  AMdiaa  Icngft  ol 
and  equal  to  its  ffidth  acroM  cytt;  ▼eitcx  with  a  few  eoane  pon 
teriorly,  anoodi  about  the  ooellL  ftcgmrnt  I  ol  ^ft**fy?ff  not  quite  ■•»■  wtW 
apex  ii  head;  11  as  long  at  head;  III  and  IV  inbfqual,  each  tiro-tldids  o? 
•booikL  Proootum  rugote  as  is  emmpestris,  te  ades  a  litde  more  ihai^ 
carinate  and  iubsinttate  ponerioriy,  the  surface  depressed  across  disk  betund 
middle.  Elytra  narrower  than  in  emmpesiris,  parallel,  opaque,  dosdy  punc- 
tured; membrane  long  and  narrow,  considerably  accedmg  abdomen;  outer 
veins  distinct,  others  obsolete  or  practically  so.  Rostrum  attaining  middle  of 
hind  coKs;  seg.  I  reaching  almost  to  base  irf  head.  Orifices  and  canal  as  in 
emmpestru,  the  metastethal  carina  sharp  and  a  litde  curved;  mesostethus 
with  a  minute  tubercle  at  base  of  intermediate  oosc  Anterior  femora  con- 
siderably thid^ened,  fusiform,  about  twice  thickness  ol  intennediate. 

Color,  a  deep  opaque  piceous-Uack,  becoming  a  litde  iMder  on  costal  bam^ 
behind  ocelli  and  along  either  side  of  tylus;  antennc^  rostrum  and  legs  honeys 
yellow  or  pale  piccous. 

Described  from  one  pair  taken  in  the  cool  foggy  coastal 
belt  of  California,  at  Lagunitas,  Marin  Co.,  April  9,  1911, 
by  Dr.  E.  C.  Van  Dyke. 

Holoiype,  male,  No.  792,  allotype,  female.  No.  793, 
Mus.  Calif.  Acad.  Sci. 

Type  locality,  Lagunitas,  Marin  Co.,  Calif. 

5.    Tetraphleps  latipennis,  new  species 

Allied  to  aterrima;  black,  pronotum,  the  callosities  ex- 
cepted, and  the  elytra  castaneous  brown.  Length  4^  mm., 
width  2  mm. 


Head  as  long  as  median  length  of  pronotum;  vertex  brosd  and  convex 
between  the  ocelli.  Antennc  a  little  shorter  than  head  and  pronotum  along 
median  line;  seg.  I  scarcely  attaining  apex  of  head;  II  as  long  as  from  tip  of 
hesd  to  ocelli;  III  and  IV  together  rather  longer  than  II,  IV  slightly  ex- 
ceeding III.  Rostrum  attsining  anterior  coxae;  seg.  II  s  little  surpassing  base 
of  head.  Prosternum  transversely  wrinkled,  connate  with  the  collum,  obtusely 
angled  between  anterior  coxs,  its  edge  obscurely  carinate;  mesostemum 
slightly  carinste-produced  between  anterior  coxse,  sulcate  posteriorly,  smooth 
with  sides  aciculste  slmost  to  snterior  msrgin.  Ostiolar  canal  straight,  its 
margins  distinctly  elevated  to  an  acute  apex.  Pronotum  broad,  sides  well 
arcusted  and  slenderly  carinate;  collum  broad  and  well  defined,  entirely 
free  from  lateral  carinas;  region  of  callosities  smooth,  distinctly  elevsted; 
collum  and  posterior  lobe  closely  punctate.  Scutellum  roughened  but  scarcely 
punctste,  the  usual  median  depression  distinct.  Elytra  broad,  costa  rather 
strongly  expsnded  st  base,  nearly  straight;  surface  uniformly  but  moderately 
polished,  closely  punctste;  membrane  exceeding  abdomen  by  about  a  fourth 
S%  length,  the  veins  distinct,  the  outer  abruptly  curved  and  more  prominent, 
surface  with   irregular  transverse   wrinkles  which   become  longitudinal    at 
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apex.  Surface  clothed  with  soft  whidih  pubetcence,  longer  on  pronotum  and 
elytra,  nearly  or  quite  wanting  on  baae  of  bead,  pleural  pieces  and  base  of 
ventral  segments;  head  with  six  stiff  bristles. 

Color,  piceous  black;  pronotum,  excepting  the  region  of  the  callosities,  and 
the  elytra  castaneous  brown;  membrane  smoky,  a  large  basal  qxM  emphasized 
at  apex  of  cuneus  and  the  borders  of  the  veins  nearly  to  their  apex,  pale. 

Described  from  36  examples  taken  by  me  from  Pinus 
albicaulis  at  an  altitude  of  9,100  feet  on  top  of  Mt.  Eddy, 
Siskiyou  Co.,  Calif.,  July  28,  1918.  No  males  or  immature 
individuals  were  seen.  The  Academy  also  possesses  a  series 
taken  by  me  at  Huntington  Lake,  Fresno  Co.,  Calif.,  in 
July,  1919,  at  an  altitude  of  7,500  feet,  three  taken  by  Mr. 
C.  L.  Fox  at  Dry  Lake  Lookout  Station  near  Walker,  Siski- 
you Co.,  Calif.,  June  1,  1920,  at  7,000  ft.  elevation,  and  one 
taken  by  me  at  the  Biological  Station  near  Nanaimo,  Van- 
couver Island,  June  28,  1920,  all  females.  This  species 
seems  to  be  quite  typical  of  the  genus  Tetraphleps,  and 
occurs  only  on  pine  so  far  as  my  experience  goes.  I  would 
distinguish  this  genus  primarily  by  the  punctate  elytra  and 
form  of  the  ostiolar  canal.  The  membranal  veins  seem  al- 
ways to  be  prominent. 

Holotype,  female,  No.  794,  Mus.  Calif.  Acad.  Sci. 

Type  locality,  top  of  Mt.  Eddy  (altitude  9,100  ft.), 
Siskiyou  Co.,  Calif. 

6.    Tetraphleps  furvus,  new  species 

Closely  allied  to  latipennis,  a  little  narrower  and  more 
polished  with  the  elytra  of  a  paler  and  more  testaceous 
brown.    Length  4  mm.,  width  1 J4  mm. 


Head  narrower  and  flatter  between  the  ocelli  than  in  latipennis,  the  apex 
slightly  notched  either  side  the  tylus.  Antennae  longer  and  more  slender; 
seg.  I  slightly  surpassing  the  head;  II  as  long  as  the  entire  head;  III  fully 
equal  to  IV  in  length  and  somewhat  thinner.  Rostrum  slightly  surpassing 
anterior  coxae;  prosternum  more  flattened  with  margins  more  prominent  than 
in  latipennis;  mesostemum  less  strongly  aciculate  on  sides,  ostiolar  canal  as 
in  allied  species.  Pronotum  more  transverse,  sides  nearly  rectilinear,  a  little 
rounded  at  anterior  angles,  slenderly  carinate;  region  of  callosities  scarcely 
elevated ;  surface  closely,  obscurely  punctate.  Elytra  parallel,  costa  subsinuate, 
veins  less  distinct  and  the  punctures  more  distant  and  obscure  than  in  lati' 
pennis;  membrane  longer,  exceeding  abdomen  by  about  half  its  length,  outer 
veins  less  abruptly  curved,  the  inner  less  prominent;  surface  with  obscure 
transverse  wrinkles  which  become  longitudinal  at  apex.  Whole  surface  of 
body  clothed  with  a  pale  pubescence,  more  highly  polished  than  in  latipennis. 
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Color,  piccout  black;  proootimi  sod  dytra  tcttaeeoot-brown,  fht  anterior 
did[  of  proootiBB  darker  and  embolitmi  paler;  membrane  brown  widi  a 
trantrene  row  of  pale  marks  at  apex  of  cvaeiiik 

Described  from  four  males  taken  by  me  on  a  small 
(cedar?)  tree  at  Ward,  Colorado,  July  1,  1903,  at  an  aid- 
tude  of  9,300  feet.  With  these  were  numerous  young,  so 
apparently  the  males  were  reaching  maturity  before  the 
females  and  may  perish  much  earlier  which  would  account 
for  the  scarcity  of  males  in  all  species  of  this  genus  as  rep- 
resented in  collections. 

Holotype,  male,  in  collection  of  the  author,  paratypes  in 
his  collection  and  in  that  of  the  California  Academy  of 
Sciences. 

Type  locality,  Ward,  Colo. 

My  notes  on  the  Provancher  collection  indicate  that  the 
type  of  Tetraphleps  canadensis  Provancher,  was  in  poor 
condition,  leading  me  to  place  it  in  genus  Lyctocoris  but  a 
study  of  these  allied  species  now  convinces  me  that  it  might 
have  been  rightly  placed  after  all.  It  should  not  be  difficult 
to  procure  additional  specimens  from  pines  about  Cap 
Rouge,  Quebec,  which  would  soon  settle  the  matter. 

7.    Tetraphleps  lepidus,  new  species 

Smaller  and  narrower  than  latipennis  with  more  slender 
antennae,  seg.  II  being  broadly  pale  in  middle,  the  pronotum 
entirely  black  and  ostiolar  canal  distinctly  curved  apically. 
Length  3j/^   mm. 

Female:  Head  as  long  as  half  the  posterior  width  of  pronotum,  rounded 
at  apex,  the  clypeus  slightly  exceeding  the  cheeks,  base  of  vertex  polished. 
Seg.  I  of  antennae  distinctly  shorter  than  apex  of  head;  II  equal  to  median 
length  of  pronotum,  scarcely  thicker  at  apex;  III  linear,  one-half  length  of 
II;  IV  fusiform,  equal  to  III.  Pronotum  closely,  finely  punctured,  callosities 
polished;  carinate  sides  a  little  expanded  anteriorly  but  scarcely  reflexed, 
straight,  attaining  middle  of  collum.  Elytra  slightly  widened  to  apex  of 
corium;  membrane  exceeding  the  cuneus  by  two-thirds  its  own  width,  sub- 
hyaline  and  somewhat  opaque  and  brownish  at  base  and  apex,  leaving  a 
broad  hyaline  band  at  apex  of  cuneus.  Rostrum  attaining  posterior  coxc; 
teg.  I  passing  anterior  angle  of  eye.  Ostiolar  canal  distinctly  curved  anteriorly 
at  apex.  Whole  upper  surface  moderately  polished,  closely  minutely  punctate 
except  for  the  smooth  areas  on  vertex  and  callosities,  clothed  with  soft  ap- 
pressed  pale  hairs  with  apparently  four  longer  stiff  hairs  on  head. 

Color,  deep  piceous  or  black;  teg.  II  of  antennae,  except  base  and  apex, 
elytra,  apex  of  femora  and  the  tibic  ruf o-testaceous ;  sometimes  base  of  first 
antennal  segment,  gula,  and  coxc  more  rufo-piceous  and  the  subcostal  por- 
tions of  the  elytra  may  be  infuscated. 
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Male:  Darker  in  color  with  the  second  antennal  segment  thicker  and 
black  or  nearly  so,  and  the  elytra  piceous  with  a  pale  median  dot  on  apical 
margin  of  corium,  the  membrane  entirely  fuacout. 

Described  from  five  males  and  24  females  taken  by  me 
on  lodge  pole  pine  at  Huntington  Lake,  Fresno  Co.,  Calif., 
July  24,  1919,  at  an  altitude  of  7,400  feet,  all  in  the  Acad- 
emy's  collections. 

Holotype,  male.  No.  795,  allotype,  female.  No.  796, 
Mus.  Calif.  Acad.  Sci. 

Type  locality,  Huntington  Lake,  Fresno  Co.,  Calif. 

Our  five  North  American  species  of  this  genus  may  be 
roughly  distinguished  by  the  following  key.  Xylocoris  uni- 
formis  Parshley  is  unknown  to  me  in  nature  and  the  charac- 
ters are  taken  from  the  description. 

Rostrum  short,  not  attaining  anterior  coxae;  size  large   (4^  mm.) ; 
pronotum  castaneous  with  black  callosities.    Calif. 

latipennis,  new  q>eciei. 
Rostnmi  at  least  attaining  anterior  coxc;  length  4  nun.  or  less  1 

1.  Ostiolar  canal  distinctly  anteriorly  curved  at  apex;  rostrum  at- 

taining posterior  coxae.    Calif.  Upidus,  new  species. 

Ostiolar  canal  straight  2 

2.  Rostrum  scarcely  surpassing  anterior  coxae;  membrane  surpassing 

cuneus  by  three-fourths  its  width.    Colorado  furvus,  new  species 

Rostrum  attaining  middle  of  mesosternum  or  longer  3 

3.  Black  with  the  elytra  castaneous-brown  varied  with  darker;  mem- 

brane with  a  pale  spot  either  side,  another  at  base  and  pale 
along  the  veins.     Eastern  States,  Canada.  americana  Parsh. 

Light  brown,  almost  uniform ;  pale  markings  on  membrane  mostly 

obsolete.     New  Hampshire.  uniformis  Parsfa. 

8.     Melanocoris  nigricomis,  new  species 

Allied  to  obovatus  Champ.,  but  with  the  antennae  longer 
and  entirely  black;  piceous-black ;  elytra  castaneous-brown. 
Length  4  mm.,  width  1  }^  mm. 

Head  as  long  as  median  line  of  pronotum;  apex  broadly  truncate,  almost 
clavate;  vertex  broadly  convex,  the  ocelli  prominent,  red.  Antennae  about 
as  long  as  median  line  of  head  and  pronotum  combined;  segment  I  nearly 
attaining  apex  of  head;  II  about  three  times  length  of  I;  III  thinner  and 
hardly  longer  than  IV,  these  two  together  as  long  as  II.  Rostrum  not  passing 
anterior  coxae.  Pronotum  broad  and  unusually  flattened;  collum  not  distin- 
guished; sides  nearly  straight,  broadly  expanded  and  rounded  toward  an- 
terior angles;  surface  minutely  transversely  rugose,  impressed  across  the 
middle.  Elytra  opaque,  not  visibly  punctate;  membrane  passing  abdomen 
by  nearly  one-half   its  length,   very  obscurely  wrinkled,    the    veins    about 
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equally  pnMBiBcnt,  iht  imwr  pair  appradmale  at  baie  and  iht  outer  alnuated 
as  in  TetrapkleiM.  OMiolar  canal  ttraight  and  pranincnt  at  apex,  about  as  in 
TcCraphlqM.  Whole  surface  opaque;  superiorly  docbed  with  fine  pale  pubes- 
cence whicb  diows  an  inclination  to  serial  arranfment  about  tbe  davuiL  Legs 
and  antenme  minutely  pubescent. 

Color,  dull  pioeous-Uack  bccioining  obscuie  castaneous  on  iht  legs;  elytra 
dull  caitaneoos-brown,  paler  on  tbe  embolium  and  outer  margin  of  cuneus; 
membrane  riiglitly  enfumed  with  an  indistinct  paler  ipot  within  the  apex  of 
the  cuneyib 

Described  from  three  females,  one  taken  by  Mr.  Walter 
M.  Giffard  at  Sunmiit,  Placer  Co.,  Calif.,  August  24,  1916, 
at  an  elevation  of  7,000  feet;  another  taken  by  me  on  pine 
trees  on  Mt.  Tahquitz  above  Keen  Camp,  Riverside  Co., 
Calif.,  June  9,  1917,  at  an  elevation  of  7,000  feet;  the  third 
taken  by  Mr.  Ralph  Hopping  on  Jeffrey  pine  at  Monmouth, 
Mono  Co.,  Calif.,  May  9,  1919.  The  Sununit  specimen  is 
the  insect  recorded  by  me  as  Af .  obovatus  Champ.,  in  Proc 
Calif.  Acad.  Sciences,  Sen  4,  VII,  p.  262,  1917. 

Holotype,  female.  No.  797,  Mus.  Calif.  Acad.  Set. 

Type  locality,  Sununit,  Placer  Co.,  Calif. 
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A  STUDY  OF  NORTH  AMERICAN  GRASS-BUGS 

OF  THE  GENUS  IRBISIA 


BY 
EDWARD  P.  VAN  DUZEE 

Curator,  Department  of  Entomology 

Four  species  of  Irbisia  have  heretofore  been  reported  from 
North  America:  sericans  Stil,  from  Alaska;  brachycerus 
Uhler,  from  Colorado ;  solani  Heidemann,  from  California ; 
and  mollipes  Van  Duzee,  from  California.  Six  new  forms 
are  now  added,  making  ten  known  species,  for  the  separation 
of  which  a  key  is  appended. 

1.    Irbisia  castanipes,  new  species 

Surface  dull  black,  less  polished  than  in  most  of  our 
species;  vestiture  pale,  rather  long,  appressed;  legs  uni- 
formly castaneous;  dextral  male  dasper  long.  Length  6  mm. 

Head  oblique,  its  length  beyond  eye  one-third  greater  than  greatest  length 
of  eye;  vertex  flattened;  temporal  areas  conspicuous,  shagreened;  antennal 
segment  II  three  times  length  of  I,  III  and  IV  equal.  Pronotum  transversely 
rugose  or  obscurely  punctate,  the  callosities  small,  shagreened;  scutellum 
minutely  transversely  wrinkled;  eljrtral  punctures  obscure.  Vestiture  very 
minute  and  sparse,  cinereus;  sides  of  pronotum  with  a  few  longer  erect  pale 
hairs  anteriorly.  Rostrum  reaching  apex  of  intermediate  coxae;  lower  surface 
polished.  Sinistral  clasper  of  male  rather  narrow,  broadly  curved,  the  sub- 
acute apex  straight;  dextral  clasper  short,  little  exceeding  ventral  apex  of 
genital  segment. 

Color,  opaque  bronze-black  above  and  on  sides  of  pronotum;  beneath  deep 
polished  black;  legs  castaneous,  the  femora  and  tarsi  usually  darker;  apex 
of  coxc  and  base  of  trochanters  pale;  anterior  margin  of  intermediate  and 
posterior  coxal  cavities  and  the  orifices  polished  ivory  white. 
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from  two  males  and  nine  females  taken  by  me 
on  pine  at  Keen  Camp,  San  Jadnto  Mts.,  Calif.,  June  6-12, 
1917,  at  an  altitude  of  5000  to  7000  feet.  This  species 
agrees  with  sericans  Stil,  in  the  opaque  surface,  but  the  latter 
has  the  vestiture  much  longer  and  conspicuously  gray,  the 
dextral  male  dasper  much  longer,  head  less  produced  be- 
yond eye,  knees  and  tibix  mostly  pale,  and  all  coxal  cavities 
white.  Of  sericans  I  have  before  me  two  males,  one  macrop- 
terous  and  one  brachypterous,  taken  by  Dr.  E.  C.  Van  Dyke 
in  Unalaska,  the  former  at  Glader  River,  July  2,  1907,  the 
latter  at  Mokushin  Bay,  July  15,  1907,  one  pair  from  Van- 
couver Island  taken  by  the  late  Geo.  W.  Taylor,  and  a 
series  taken  by  Dr.  G.  Dallas  Hanna  on  the  Pribilof  Islands, 
Alaska. 

Holotype,  male.  No.  798,  and  Allotype,  female.  No.  799, 
Mus.  Calif.  Acad.  Sci. 

Type  locality.  Keen  Camp,  San  Jacinto  Mountains,  Calif. 

2.    Irbisia  califomica»  new  species 

Polished  black;  vestiture  long,  golden-gray,  suberect;  legs 
fulvous  or  f ulvo-testaceous ;  membrane  with  pale  mark  at 
apex  of  cuneus;  sinistral  male  dasper  large,  abruptly  el- 
bowed.   Length  about  7  mm. 

Head  oblique,  produced  beyond  eye  for  a  space  one-half  greater  than  length 
of  eye;  eye  produced  and  much  narrowed  below;  vertex  flattened  between 
antennae;  clypeus  abruptly  depressed  at  tip;  tennporal  areas  poorly  dis- 
tinguished ;  segment  II  of  antennae  three  times  length  of  I ;  III  and  IV  equal, 
together  four  times  length  of  I.  Pronotum  rugosely  punctured,  the  callosities 
large,  shagreened;  scutellum  strongly  wrinkled;  elytra  distinctly,  closely 
punctured.  Vestiture  close  long,  golden-gray,  erect  on  head  and  pronotum, 
somewhat  appressed  on  the  elytra;  antennae  minutely  gray-pubescent,  this 
pubescence  black  on  segment  I  and  base  of  II,  with  a  few  longer  bristles  oo 
base  of  I.  Beneath  mostly  polished  black,  the  venter  with  minute  pale 
pubescence,  the  genital  segment  with  a  few  long  pale  hairs;  rostrum  attain- 
ing middle  of  intermediate  coxae.  Sinistral  male  clasper  large,  broad,  ab- 
ruptly elbowed  at  apex  of  genital  segment,  its  apical  portion  longer  than 
basal,  triangularly  expanded  immediately  before  its  truncated  apex;  dextral 
clasper  long,  thick  and  terete,  nearly  attaining  apex  of  sinistral. 

Color,  black,  polished;  rostrum  and  legs  f ulvo-testaceous,  femora  more  or 
less  marked  with  brown,  beneath  usually  with  a  row  of  brown  dots;  tibial 
q>ines  and  tarsi  black;  coxae  mostly,  margins  of  coxal  cavities  and  orificet, 
white;  membrane  fuscous  with  small  pale  mark  at  apex  of  cuneus. 

Described  from  numerous  examples  of  both  sexes  repre- 
senting the  following  localities  in  California:     Hills  back 
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of  Oakland,  April  12,  1908,  April  30,  1911,  and  May  8, 
1910;  Lagunitas,  Marin  Co.,  April  24,  1910,  and  Muir 
Woods,  Marin  Co.,  May  17,  1908,  Dr.  E.  C.  Van  Dyke; 
Mt.  Diablo,  April  29,  1917;  Leona  Heights,  Oakland,  May 
5,  1918;  Ross,  Marin  Co.,  March  31,  1918;  San  Mateo 
Co.,  May  19,  1918;  Carmel,  Monterey  Co.,  March  23, 
1918,  and  Bradley,  Monterey  Co.,  April  23,  1917,  E.  P. 
Van  Duzee;  Portola  Valley,  San  Mateo  Co.,  May  4,  1917; 
Santa  Cruz  Co.,  June  9,  1917;  Dublin  Canyon,  Alameda 
Co.,  May  6,  1917,  W.  M.  Giflfard;  Santa  Clara,  April  20, 
1914,  Leroy  Childs;  Alameda  Co.,  May,  1915,  M.  C.  Van 
Duzee;  Piedmont,  Alameda  Co.,  April  22,  1917,  J.  C.  Brad- 
ley; Oakland,  April  3,  1905,  and  Pasadena,  April  30,  and 
July  25,  1909,  Fordyce  Grinnell. 

This  species  is  found  from  Los  Angeles  Co.,  north  at 
least  to  Marin  Co.,  and  probably  much  farther.  About  the 
Bay  region  it  is  often  excessively  abundant  on  grass  on  open 
hillsides.  I  have  formerly  determined  this  species  as  sericans 
Stal,  but  a  study  of  typical  specimens  of  the  latter  from 
Alaska  shows  them  to  be  very  distinct.  The  Pasadena  speci- 
mens are  a  little  smaller  than  those  from  farther  north. 

Holotype,  male.  No.  800,  and  allotype,  female.  No.  801, 
Mus.  Calif.  Acad.  Sci.;  E.  C.  Van  Dyke  collector. 

Type  locality,  hills  back  of  Oakland,  Calif. 

Paratypes  in  Academy  collection,  also  in  that  of  the  au- 
thor. 

3.     Irbisia  mollipes  Van  Duzee 

(Proc.  Calif.  Acad.  Sci.,  Ser.  4,  VII,  p.  264,  1917.) 
Polished  black ;  pronotal  punctures  distinct,  scarcely  show- 
ing traces  of  transverse  rugae;  vestiture  long,  gray;  legs 
fulvous;  sinistral  male  clasper  broadly  curved.   Length  5j4 
to  6  mm. 

Head  oblique;  length  beyond  eye  hardly  more  than  greatest  length  of  eye; 
eye  well  produced  and  narrowed  below;  vertex  flattened  between  the  an- 
tennae; temporal  areas  scarcely  distinguished.  Segment  II  of  antennae  three 
times  length  of  I;  III  scarcely  longer  than  IV,  these  together  one- 
sixth  longer  than  II.  Pronotum  deeply,  distinctly  punctured,  showing 
scarcely  a  trace  of  the  transverse  rugae;  scutellum  obscurely  wrinkled:  etjrtra 
closely,  obscurely  punctured.  Vestiture  long,  dense,  pale,  erect  on  head 
and  pronotum;  rostrum  attaining  base  of  intermediate  coxae.  Sinistral  male 
clasper  wide  and  convex  at  base,  broadly  curved,  its  acute  apex  short  and 
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This  tpcdci  was  f ooodcd  as  a  Tarictjr  of  cmGfarmicm,  then 
misidcatified  as  sericsms.  It  is  rcacfily  distingiiishcd  from 
csUfarmcs  bjr  the  f onn  of  the  male  daspcis  and  tbe  red 
legs.  Material  b  before  me  from  the  fcAowing  localities 
in  California  in  addition  to  those  listed  in  the  original  de- 
scription: Ross,  Marin  Co.,  March  31,1918;  San  Lois 
Obispo,  April  24,  1919;  Santa  Cmz  Island,  May  17,  1919; 
Keen  Camp,  San  Jacinto  Momitains,  Jane  8,  1917,  Alpine, 
San  Diego  Co.,  March  11,  1914,  E.  P.  Van  Duzee;  Pasa- 
dcna,  April  9  to  May  1,  1909,  Fordyce  Grinnell;  top  of 
Las  Vegas  Range,  N.  M.,  June  28,  1902.  The  holotype 
was  taken  in  Santa  Cruz  Co.  by  Mr.  W.  M.  Giffard. 

4.    Irfaisia  arcnata*  new  species 

Black,  polished ;  vestiture  white,  short,  appressed ;  face  in 
profile  regulariy  convex;  legs  fulvo-testaceous  or  castaneous 
on  the  femora,  the  tibis  paler.    Length  6  mm. 


Head  nearly  reitica],  prodoced  htjood  eye  for  a  ipaoe  oearlj  twice  lengfik 
of  eye;  eyet  mall,  oral,  litde  produced  and  narrowed  below;  Teitcx  aeca 
from  nde  regularly  arcuated  from  bate  to  apex  of  cljrpent;  temporal  areas 
•careely  elevated,  a  little  ihagreeoed  potferiorly.  Segment  II  of  amcnns 
2H  tunc*  length  of  I;  III  one-half  longer  than  IV,  these  together  one-fourth 
longer  than  II.  Pronotum  strongly,  transversely,  rugosely  punctured;  cal- 
losities moderately  elevated,  shagrmed,  not  oonspicooos;  scntellam  strongly 
transversely  wrinkled;  elytra  closely,  distinctly  puncute.  Vestiture  not  denser 
short,  white,  appressed.  Beneath  polished,  minutely  shagieened,  die  venter 
with  longer  appressed  white  hairs.  Sinistral  male  daiper  radier  wide,  broadly 
curved,  flattened  and  obtuse  at  apex;  deztral  clasper  long,  surpassing  the 
genital  segment  by  one-half  its  length  and  attaining  apex  of  sinistral. 

Color,  deep  polished  black;  rostrum  and  legs  fulvo-testaceous;  femora  more 
or  less  rufous  or  castaneous;  tibiae  paler,  dieir  spines  black;  tarsi  black; 
prostemum  anteriorly,  apex  of  coxc  and  nurgin  of  coxal  cavities  whitish. 

Described  from  one  pair  taken  by  me  at  Sunset,  Colo., 
July  19,  1907,  at  an  elevation  of  8000  feet,  and  one  pair 
labelled  "Colo."  received  in  exchange  from  Prof.  C.  F. 
Baker.  The  latter  have  the  apical  half  of  segment  I  of  the 
antennae  castaneous.    One  male  taken  by  me  at  Sunset  with 
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the  foregoing  I  believe  to  be  the  true  brachycerus  Uhler.  It 
has  the  gray  vestiture  long  and  erect  as  described  by  Dr. 
Uhler,  the  vertex  flattened  between  the  antennas,  rostrum 
and  legs  piceous,  becoming  castaneous  on  the  tibis,  prosterum 
concolorous,  coxal  cavities  and  orifices  broadly  ivory-white 
and  the  dextral  clasper  short,  scarcely  surpassing  ventral 
aspect  of  genital  segment.  Another  male  of  this  form 
was  sent  to  me  by  Prof.  Aldrich  from  Moscow,  Idaho.  In 
both  these  species  the  membrane  is  uniformly  infuscated. 

Holotype,  male.  No.  802,  Mus.  Calif.  Acad.  Sci. ;  allotype 
and  paratypes  in  collection  of  the  author. 

Type  locality,  Sunset,  Colo.,  at  8000  feet  elevation. 

5.    Irbisia  setosa,  new  species 

Polished  black,  coarsely  punctured  and  somewhat  bronzed 
on  the  pronotum;  vestiture  of  long  erect  fuscous  hairs  and 
minute  white  appressed  ones;  legs  mostly  black.  Length 
5-6  mm. 

Head  short,  nearly  vertical,  produced  beyond  eyes  for  a  space  equal  to 
length  of  eye;  eyes  large,  ovate,  narrowed  below;  vertex  flattened  between 
the  antennae;  clypeus  much  incurved  at  apex;  temporal  areas  prominent,  sha- 
greened.  Segment  II  of  antennae  three  times  length  of  I;  III  and  IV  equal, 
together  a  little  longer  than  II.  Pronotum  coarsely,  distinctly  punctate, 
scarcely  rugose;  scutellum  finely  wrinkled;  elytra  roughened  or  obscurely 
punctate.  Vestiture  of  erect  stiff  black  hairs  as  long  as  thickness  of  femora, 
and  very  minute  appressed  white  hairs.  Beneath  highly  polished,  black,  with 
scattering  pale  hairs  along  middle  to  apex  of  genital  segment.  Sinistral  male 
clasper  broad  and  convex  at  base,  curved  and  sickle-shaped,  its  acute  apex 
scarcely  exceeding  the  dextral  clasper. 

Color,  deep  black  a  little  bronzed  above,  especially  on  pronotum;  rostrum 
and  legs  dark  castaneous  or  almost  black  on  femora,  the  tibiae  paler,  margins 
of  coxal  cavities  scarcely  touched  with  white ;  membrane  uniformly  infuscated. 

Described  from  one  pair  taken  by  me  at  Cazadero,  So- 
noma Co.,  Calif.,  April  12-14,  1918;  another  pair  taken 
by  me  at  Bradley,  Monterey  Co.,  Calif.,  April  23,  1917; 
one  male  taken  at  Fairfax,  Marin  Co.,  Calif.,  May  7,  1919; 
and  two  males  from  the  hills  back  of  Oakland,  Calif.,  taken 
May  12,  1908,  by  Dr.  E.  C.  Van  Dyke.  This  form  may 
be  distinguished  by  the  long  erect  fuscous  vestiture,  which, 
however,  is  easily  rubbed  off,  the  short  vertical  head,  black 
legs  and  male  genital  characters. 

Holotype,  male.  No.  803,  and  allotype,  female.  No.  804, 
Mus.  Calif.  Acad.  Sci. 
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Type  locality,  Cazaderot  Sonoma  Co.,  Calif. 

6.    IrUsaa  aita,  new  species 

Polished  black,  head  smooth ;  vestiture  rather  dense,  long, 
gray;  legs  fulvous  to  castaneous;  sinistral  male  dasper 
large,  elbowed.    Length  5-5  >4  mm. 

Head  nearly  vertical;  hardly  longer  below  eye  than  length  of  eye; 
rertez  slightly  convex  between  antenoK,  poliihed  and  impunctate;  temporal 
areas  scarcely  distinguished ;  eyes  long,  much  contracted  below ;  clypeus  strongly 
arcuate;  second  antennal  segment  2^  times  length  of  I;  III  and  IV  subequal, 
together  a  little  longer  than  II.  Proootum  deeply  closely  punctured,  scaioelj 
rugose,  callosities  scarcely  elevated;  scutellum  feebly  wrinkled:  elytra  ob- 
scurely punctate;  rostrum  attaining  apex  of  intermediate  coxc  Beneath 
polished,  clothed  with  conspicuous  white  hairs,  a  few  on  anterior  coxc, 
prostemum  and  disk  of  male  venter  and  genital  segment  longer  and  suberect 
Sinistral  male  clasper  broad,  abruptly  elbowed  as  in  calif 9mic€i,  its  broad 
flattened  apex  a  little  exceeded  by  the  terete  dextral  clasper;  vestiture  long, 
soft,  white,  more  erect  on  head  and  pronotunL 

Color,  deep  polished  black,  bronzed  on  pronotum  and  scutellum  and  less 
so  on  elytra,  not  at  all  on  head  and  beneath;  rostrum  and  legs  fulvous  to 
castaneous,  paler  or  more  testaceous  oo  tibic;  extreme  tip  of  tibiae  and  tarsi 
black;  prostemum,  broad  margins  of  coxal  cavities,  oriBces  and  usually  apex 
of  coxae  white;  tibial  spines  black;  sutures  of  face  sometimes  pale. 

Described  from  five  male  and  five  female  examples  taken 
by  me  in  San  Diego  Co.,  Calif.,  in  April  and  May,  1913- 
1914,  one  male  and  three  females  taken  by  me  at  Atasca- 
dero,  Calif.,  April  23,  1919,  and  three  males  and  one  female 
taken  by  Fordyce  Grinnell  at  Pasadena  Calif.,  in  April, 
1909.  This  species,  with  setosa  and  pata,  constitutes  a 
group  of  smaller  forms  more  characteristic  of  the  southern 
portion  of  the  state.  Of  these,  pata  may  be  distinguished 
by  its  small  round  eyes,  setosa  by  the  long  stiff  fuscous  vesti- 
ture and  black  legs,  and  sita  by  its  soft  white  vestiture  and 
castaneous  legs. 

Holotype,  male,  No.  805,  and  allotype,  female.  No.  806, 
Mus.  Calif.  Acad.  Sci.;  paratypes  in  Academy's  collection, 
also  in  that  of  the  author. 

Type  locality,  Foster,  San  Diego  Co.,  Calif. 

7.    Irbisia  paeta,  new  species 

Polished  black,  coarsely  punctate  on  pronotum;  vestiture 
long,  soft,  white;  eyes  small,  but  little  elongated;  legs  ful- 
vous.   Length  Sj4  mm. 
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Head  moderately  oblique,  produced  beyond  eye  for  a  space  radier  more  tban 
length  of  eye;  vertex  flattened  between  antenns;  clypeus  atrooc^y  arcuate; 
temporal  areas  large,  obscure,  nearly  smooth;  antenns  short;  segment  II  less 
than  three  times  length  of  I ;  III  and  IV  subequal,  together  nearly  as  long  as 
I  and  II  together.  Pronotum  coarsely  punctate:  scutellum  obscurely  rastrate 
but  scarcely  wrinkled.  Vestiture  long,  white,  nearly  erect  on  head  and  prono- 
tum. Beneath  polished,  with  sparse,  rather  long  white  pubescence,  longer  on 
the  male  genital  segment  Sinistral  male  clasper  broadly  curved,  its  apex 
exceeded  by  the  long  dextral  clasper. 

Color,  deep  polished  black,  a  little  bronzed  on  the  pronotum;  rostrum  and 
legs  fulvous,  tibic  becoming  whitish  testaceous  as  are  the  ooxc;  orifices  and 
narrow  margin  of  coxal  cavities  white;  membrane  uniformly  fuscous;  apex 
of  first  antennal  segment  sometimes  castaneous. 

Described  from  three  males  taken  by  me  in  Balboa  Park, 
San  Diego,  Calif.,  April  9,  1913.  This  species  may  be  dis- 
tinguished by  the  small,  nearly  round  eyes,  the  fulvous  legs 
and  pale  coxae. 

Holotype,  male,  No.  807,  Mus.  Calif.  Acad.  Sci. 

Type  locality,  Balboa  Park,  San  Diego,  Calif. 

A  study  of  this  genus  with  larger  material  at  hand  has 
enabled  me  to  correct  some  former  errors  made  by  me.  All 
the  species  in  this  genus  have  the  head  somewhat  exserted 
with  a  black  calloused  area  on  the  posterior  face  of  the  eye 
about  which  is  a  pale  arc.  As  will  be  seen,  many  of  our 
species,  especially  solani  Heid.,  have  the  pronotum  distinctly 
punctate,  thus  throwing  them  into  Division  Capsaria,  ac- 
cording to  my  key  of  1 9 1 6,  where  they  would  run  to  Lygidea 
nearly,  but  their  broader  form,  more  hairy  surface,  black 
color  and  more  exserted  eyes,  with  the  ocular  callous  men- 
tioned above,  will  separate  them.  In  the  key  of  1916,  under 
Irbisia  (page  207)  the  word  "close,"  beginning  the  last  line, 
should  read  "closer."  The  following  key  will  distinguish 
our  species: 

Surface  dull,  opaque  or  nearly  so 1 

'Surface   distinctly  polished 2 

1.  Posterior  lobe  of  pronotum  coarsely,  transversely  wrinkled,  impunct- 

ate;  head  shorter;  vestiture  conspicuous,  yellowish;  legs  black, 
apex  of  coxs,  trochanters  and  tibis  in  part  pale,  1,  sericans  Stil 

Posterior  lobe  of  pronotum  finely,  transversely  wrinkled  and  ob- 
scurely punctate ;  head  longer ;  upper  surface  iparsely  clothed  with 
very  minute  gray  pubescence;  legs  castaneous,  darker  on  the  fe- 
mora. 2.    castanipes,  new  species. 

2.  Face,  viewed  from  side,  regularly  arcuated  from  base  of  vertex  to  tip 

of  clypeus,  not  flattened  between  antennc;  vestiture  sparse,  white; 
legs  fulvo-testaceous,  the  femora  invaded  with  black;  length  6 
mm.  6,  arcuata,  new  spedea. 
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Face,  Ttcwcd  from  mdt  flattened  between  die  antennr,  S 

3.  Eyes  mall,  nearlj  nmnd;  rttfdtort  radier  kmg,  dente^  white, 

brane  unilonnly  black;  legs  fidTOoti  9,  P^rUi,  new 

Ejret  larger,  orate,  diftinctly  produced  and  narrowed  ventrally.  4 

4.  Longer,  6  mm.  or  orer.  S 
Shorter,  under  6  mm.;  membrane  uniformly  infuKatecL                            7 

5.  Siniftral  male  genital  claiper  abruptly  elbowed,  the  apical  half  Teiti- 

cal  to  the  margin  of  the  rentral  tegmentu  € 

'Sinistral  male  genital  clatper  curved;  tickle-diaped ;  vestiture  rather 
denie  and  long,  gray ;  membrane  uniformly  infuKated ;  legs  black- 
ish. 4,  hrmchycerut  Uhler. 

6.  Pronotum  transversely  rugose  or  rugosely  punctate;  vestiture  golden- 

gray;  legs  soiled  fulvo-testaceous,  the  femora,  at  least  in  part,  apex 
of  the  tibiK,  and  the  tarsi  black.  3,  cmiif§mica,  new  q>eciefl. 

Pronotum  distinctly  punctured;  vestiture  close,  gray;  legs  fulv- 
ous. 5,  mMpes  Van  Duzec. 

7.  Sinistral   male  genital  clasper  abruptly  elbowed  as  in  ctdif^rmcm; 

vestiture  dense,  whitish;  legs  fulvous  to  castaneous;  beneath  with 
a  percurrent  white  vitta  either  side.  S,  sitm,  new  qieciea. 

Sinistral  male  genital  clasper  curved,  sickle-shaped.  S 

8.  Surface  subopaque,  vestiture  long,  brownirii,  especially  on  head  and 

pronotum;    sides    of    pronotum    distinctly    sinuated,    its    surface 
minutely  punctate.  7,  set§s€,  new  spedea. 

Surface  polished;  vestiture  short,  gray,  appressed,  the  head  and  pro- 
notum usually  denuded;  sides  of  pronotum  rectilinear,  its  surface 
more  coarsely  punctate.  10,  s^lani  Heid. 
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INTRODUCTION 

BY 
G.   DALLAS    HANNA 

Curator,  Department  of  Invertebrate  Paleontology 

The  Pribilof  Islands,  or  the  Alaska  Fur-seal  Islands,  as  they 
arc  often  called,  are  located  near  the  center  of  Bering  Sea. 
They  are  approximately  2(X)  miles  from  land  in  three  directions. 
Geologically,  they  are  volcanic  and  very  young.     All  evidence 

November  2,  1921. 
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points  to  the  conclusion  that  they  have  never  been  united  to  any 
of  the  near-by  islands  or  continents.  They  appear  to  have  been 
"Oceanic"  from  the  time  of  their  birth  and  this  was  not  earlier 
than  the  Pliocene  period.  The  fauna  and  flora  of  the  islands 
must  have  arrived  chiefly  through  agencies  other  than  human 
because  they  were  not  inhabited  at  the  time  of  their  discovery  in 
1786.  Insects  might  reach  them  by  means  of  several  carriers, 
such  as  drift  ice,  floating  trees,  river-bank  sod  floating  on  ice, 
air  currents  and  birds.  Little  definite  information  is  to  be  had 
on  this  subject  and  very  few  records  of  the  prevailing  ocean  and 
air  currents  are  available.  Nevertheless  the  animals,  other  than 
the  insects  and  the  plants,  are  more  closely  related  to  those  of 
Alaska  than  to  those  of  Siberia ;  however,  a  mingling  of  elements 
from  both  regions  is  evident. 

As  the  Pribilofs  are  the  home  of  the  Alaska  fur-seals,  they 
are  of  great  commercial  value  to  the  United  States,  and  the  study 
of  these  mammals  brings  to  them  almost  every  season  one  or 
more  men  interested  in  some  branch  of  biology.  Usually  they 
are  able  to  devote  some  spare  time  to  the  collecting  of  specimens, 
and  it  is  through  their  activities  that  the  wild  life  of  the  Pribilofs 
has  become  better  known  than  that  of  any  similar  area  in  northern 
North  America. 

Unfortunately,  however,  the  region  has  never  been  thoroughly 
worked  by  a  trained  entomologist.  Professor  Trevor  Kincaid 
landed  there  for  a  short  time  with  the  Harriman  Alaska  Expe- 
dition, and  he  was  also  attached  to  the  Fur-Seal  Commission  in 
1897.  Mr.  J.  August  Kusche  landed  on  St.  George  Island  for 
a  few  hours  in  1913  and  collected  some  insects  which  are  sup- 
posed to  have  gone  to  the  Carnegie  Museum  in  Pittsburgh,  Pa. 

Incidental  collecting  has  been  done  by  various  men  as  oppor- 
tunity from  other  work  permitted.  The  members  of  the  Fur- 
Seal  Commission  of  1896-97  were  the  earlier  contributors  and 
as  a  result  of  their  activities  a  paper  was  published  on  the  insects 
of  the  islands  in  1899^.  Also  some  records  were  published  in 
the  results  of  the  Harriman  Expedition.  Otherwise  the  insects 
are  mentioned  only  incidentally  and  in  widely  scattered  papers". 


1  Fur-seals  and  Fur-seal  Islands  of  the  North  Pacific  Ocean,  pt.  3,  pp.  S47-554. 
1899.) 

2  The  reader  is  referred  to  Bulletin  XXXIV,  Document  No.  820,  U.  S. 
Bureau  of  Fisheries,  1915,  for  a  partial  bibliography  of  the  Pribilof  Islands  and 
their  life.  Further  information  may  be  secured  from  the  Annual  Reports  of  the 
same   Bureau  under  the  Appendix   entitled   "Alaska   Fisheries  and   Fur   Industries." 
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In  1911,  Dr.  Barton  W.  Evermann,  then  Chief  of  the  Alaska 
Fisheries  Service,  directed  the  intensive  collecting  of  specimens 
in  all  branches  of  natural  history,  having  in  mind  ultimately,  a 
complete  monograph  of  the  gjoup.  Naturalists  were  appointed 
and  as  assistants  they  had  the  services  of  the  resident  school 
teachers.  Thus,  A.  G.  Whitney,  on  St.  Paul,  1912-14,  and  the 
writer  on  St.  George,  1913-14,  made  considerable  collections  of 
insects  which  were  promptly  transmitted  to  the  Government.  A 
report  upon  them,  however,  has  not  as  yet  appeared. 

With  the  departure  of  Dr.  Evermann  from  the  Bureau 
of  Fisheries,  his  policies  were  unfortunately  changed  and  it  was 
not  until  the  summer  of  1920  that  insect  collecting  again  engaged 
the  attention  of  the  writer.  Some  opportunity  was  then  presented 
to  obtain  a  fair  series  in  most  of  the  groups.  It  is  this  material 
which  forms  the  basis  of  the  following  report.  In  addition  to 
the  material  listed  the  collection  contained  several  species  of 
Diptera  and  Hymenoptera  which  are  still  undetermined. 

In  the  report  of  1899,  42  species  were  listed.  The  number 
reported  herewith  is  86.  Together  the  two  reports  contain  about 
100  species.  Those  which  have  been  listed  or  described  in  other 
places  bring  the  total  up  to  about  125  species  exclusive  of  the 
Hymenoptera.  Of  this  order  Ashmead*  lists  from  the  Pribilofs 
67  species,  of  which  52  were  described  as  new  to  science . 

Schwartz*  estimated  that  the  total  number  of  insects  which 
might  be  expected  there  would  be  about  400  species.  If  cor- 
rect, it  appears  that  the  work  is  not  as  yet  half  done. 

The  1899  report  contains  erroneous  statements,  quoted  from 
Elliott*,  which  need  correction.  On  page  550  "a  very  few 
species  of  butterflies"  are  recorded.  There  are  no  butterflies 
on  the  Pribilofs.  Likewise  the  record  of  "a  single  dragon  fly" 
on  page  552  should  be  ignored,  because  these  insects  are  absent. 
Similar  sweeping  statements  were  made  regarding  several  species 
of  mollusks  in  his  "Monograph." 

The  absence  of  mosquitoes  and  other  insects  injurious  to  man 
and  animals  is  noteworthy.  The  Pribilof  tundra  is  a  paradise  to 
one  accustomed  to  similar  territory  in  other  northern  regions. 

8  Proc.  W«fh.  Acad.  Sci.,  II,   1900. 

4  Fur-sealt  and  Fur-seal  Islands,  pt.  3,  p,  547,  1899. 

f  Report  of  the  10th  Census,   1884,  p.   12,  Monograph  of  the  Seal   Islands. 
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COLEOPTERA     FROM     THE    PRIBILOP     ISLANDS. 

ALASKA 

BY 
EDWIN  C.  VAN  DYKE 

Vnh'ersity  of  Calif omia 

The  collection  of  Colcoptcra,  made  by  Dr.  Hanna  while 
stationed  on  the  Pribilof  I>land>  during  the  summer  of  1920  con- 
tains 21  specie?.  n:o-t  of  them  represented  by  numerous  specimens. 
It  include^  nearly  all  of  those  known  to  have  been  found  there. 
In  the  present  report,  the  lacking  ones  are  mentioned  in  order 
to  make  the  list  as  complete  as  possible.  A  short  bibliography  is 
also  given. 

The  beetles  of  the  Fur-seal  Islands  are  better  known  than 
is  any  other  portion  of  its  insect  fauna,  many  of  the  species  having 
been  known  for  a  long  time.  The  first  one  to  be  mentioned  was 
Carahus  truncaticollis  Esch.,  which  was  captured  by  Dr.  Esch- 
scholtz  while  on  his  second  voyage,  the  second  Kotzebue  Expe- 
dition. 1823-1826.  and  described  in  1833  in  his  "Zoological  Atlas." 
Eschscholtz  does  not  seem  to  have  visited  the  Pribilofs  during  his 
first  voyage,  1815-1818,  although  he  collected  on  Unalaska  Island 
on  that  trip  and  not  only  described  a  number  of  the  species 
captured,  in  his  "Entomographien."  published  in  1822,  but  fur- 
nished Fisher  von  Waldheim  with  a  number  to  be  described  by 
him  in  his  "Entomographia  imperu  russici,"  published  in  1820- 
1822.  Other  species  named  by  Eschscholtz  were  not  described 
by  him  because  of  his  early  death,  but  by  others,  such  as  Count 
Dejean  and  Baron  von  Mannerheim  who.  of  course,  are  g^ven 
credit  for  the  same.  Meanwhile,  other  Russians  stationed  at  the 
Fur-seal  Islands,  as  elsewhere  in  the  Russian  possessions  in 
North  America,  collected  specimens  and  sent  them  back,  chiefly 
to  the  two  great  museums  at  Moscow  and  St.  Petersburg.  Here 
they  were  described  by  various  workers,  chiefly  Menetries  at  St. 
Petersburg  and  Count  von  Mannerheim  at  Moscow.  The  latter, 
in  his  classical  "Beitrag  zur  Kafer-Fauna  der  Aleutischen  Inscln, 
der  Insel  Sitkha  and  Neu-Californiens."  published  in  1843  in  the 
"Bull,  de  la  Soc.  Imper.  des  Natural,  de  Moscou."  and  in  his  three 
supplements  to  the  same,  published  respectively  in  1846,  1852,  and 
1853,  gave  us  the  most  complete  work  which  has  been  published 
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on  the  Coleoptera  of  Alaska  and  one  which  has  served  as  the 
basis  for  all  subsequent  studies.  Since  the  Pribilof  Islands  became 
a  part  of  the  United  States,  small  collections  of  specimens  have 
been  made  from  time  to  time  by  various  collectors  stopping  there 
or  by  those  investigating  the  fur-seal  herds.  The  two  who  have 
collected  the  most  are  Professor  Trevor  Kincaid,  who,  while 
working  as  a  student  under  Dr.  Jordan,  in  1897,  collected  a  fair 
series  of  the  Coleoptera,  part  of  which  went  to  the  National 
Museum  and  part  remained  behind  in  his  own  hands;  and  Mr. 
J.  August  Kusche  who  made  a  brief  stop  there  in  1913 ;  the  bulk 
of  his  material  went  to  the  Carnegie  Museum  at  Pittsburgh. 

The  Coleopterous  fauna  of  the  Pribilofs,  as  shown  by  the 
species  studied,  is  distinctly  arctic.  Most  of  the  species  are  found 
also  on  the  Seward  Peninsula  and  other  parts  of  the  adjacent 
mainland.  A  few  are  met  with  on  the  Aleutian  Islands,  chiefly 
the  uplands  of  Unalaska  Island ;  but  many  of  the  most  characteris- 
tic species  of  the  Aleutian  Islands,  those  belonging  to  the  Vancou- 
veran  fauna^,  as  I  have  called  it,  and  which  are  also  to  be  founcf 
along  the  south  side  of  the  Alaska  Peninsula  and  in  southeastern 
Alaska  generally,  are  not  to  be  found  on  the  Pribilof  Islands. 
This  would  seem  to  indicate  that  they  had  at  one  time  been  con- 
nected to  the  mainland  to  the  east  or  northeast,  never  with  the 
Aleutian  Islands,  and  had  received  their  fauna  from  the  former. 

CARABIDiE 
1.  Carabus  truncaticoUis  Esch. 

Esch.,  Zoo.  Atlas,  V  (1833),  p.  22. 

Mots.,  Bull.  Mosc,  IV  (1845),  p.  337,  t.  5  f.  3. 

Sahib.  J.,  Col.  and  Hemiptera  of  the  Vega  Exped.  (1885), 
p.  12. 

Many  specimens.  The  series  shows  many  color  phases,  vary- 
ing from  brilliant  green  through  bronze  to  almost  black.  This  is 
the  largest  and  most  conspicious  beetle  found  on  the  islands. 
Eschscholtz  in  his  original  description  states  that  he  found  this 
insect  both  at  Kamchatka  and  on  the  Islands  of  St.  George  and 
St.  Paul.  It  has  since  been  taken  by  numerous  collectors  on  the 
Seward  Peninsula  and  upper  Yukon  and  by  the  Vega  Expedition 

e  "The  Distribution  of  Insects  in  Western  North  America,"  by  Edwin  C. 
Van  Dyke,  Anns.   Ent.  See.  Amer.,  Vol.  XII   (March,   1919),  pp.    1-12. 
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at  various  places  in  Arctic  Siberia  from  Bering  Strait  to  the  Ural 
Mountains.  It  has  also  been  recorded  from  the  Sierra  Nevada 
Mountains  on  the  authority  of  Henry  Edwards.  This  last  record^ 
however,  I  very  much  doubt 

2.  Nebria  bifaria  Mann. 

Mann.,  Bull.  Mosc..  XXVI  (1853).  p.  128. 

N.  Carbonaria  Mann.,  Bull.  Mosc.,  XXV  (1852),  p.  293. 

Heyden,  Cat.  Col.  Siberia,  Berlin  (1880-81),  p.  13. 

Six  specimens  of  the  typical  form  with  red  femora  and  daiic 
knees,  tibia,  and  tarsi,  from  St.  Paul  Island,  the  type  locality. 
Typical  specimens  of  the  same  species  are  also  to  be  found  at 
Teller  and  Nome,  and  on  the  Alaska  Peninsula  and  all  black 
phases  with  the  same  at  the  last  locality  as  well  as  near  the 
mouth  of  the  Mackenzie.  (See  Report  Canadian  Arctic  Exped.» 
Vol.  Ill,  Insects  (1919),  p.  14E.)  It  has  also  been  reported 
from  Kamchatka  and  by  Heyden  from  various  places  along  the 
coast  of  northeastern  Siberia.  It  has  not  been  found  on  the 
Aleutian  Islands.  Bifaria  is  the  only  Nebria  that  I  have  seen  in 
the  various  collections  that  have  been  made  on  the  Pribilof  Islands. 
The  Nebria  reducta  Casey  (Memoirs  on  Col.,  IX  (1920),  p.  150), 
described  from  St.  Paul  Island,  I  am  inclined  to  believe  is  not 
only  a  dark  or  fully  pigmented  phase  of  N,  viridis  Horn,  but  may 
never  have  been  actually  taken  on  the  islands.  A  good  deal  of 
the  material  taken  in  Alaska  has,  through  carelessness,  often  been 
tagged  with  wrong  locality  labels  by  the  collectors. 

3.  Patrobus  septentrionis  Dej. 

Dejean,  Spec.,  Ill  (1828),  p.  29. 

Fossifrons  Esch.,  Men.  de  la  Soc.  Imp.  de  Natur.  de  Moscou, 
VI,  p.  104,  9. 

Fossifrons  Esch.,  Mann.,  Bull.  Mosc,  XVI  (1843),  (Sep. 
p.  22). 

A  series  of  28  specimens,  three  from  St.  Paul  Island,  the 
rest  from  St.  George.  These  are  all  similar  to  the  phase  described 
as  fossifrons  Esch.,  from  Unalaska,and  found  so  abundantly  there. 
The  species  is  found  on  this  continent  extending  from  Alaska 
to  Labrador,  to  the  Lake  Superior  region,  down  the  Rockies  to 
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Colorado,  through  the  Cascades  and  Sierra  Nevada  Mountains 
to  Lake  Tahoe,  and  along  the  lowlands  of  the  West  Coast  as  far 
south  as  middle  Washington.  In  the  old  world,  it  extends  from 
the  Scandinavian  Peninsula  and  Scotland  eastward  across  north- 
cm  Europe  and  Siberia  to  Bering  Strait.  It  varies  considerably, 
and  as  a  result,  a  great  number  of  varieties  and  so-called  species 
have  been  erected  at  its  expense.  Very  large  series,  however, 
from  many  localities,  show  that  they  all  grade  one  into  the  other. 

4.  Pterostichus  hyperboreus  Mann. 

Mann.,  BuU.   Mosc,  XXVI  (1853),  p.  127. 
Menetr.y  Kafer  Russl.,  p.  54. 

A  large  series,  mostly  from  St.  George  Island,  though  with 
a  few  from  St.  Paul,  and  containing  typical  as  well  as  atypical 
examples.  The  t3rpical  have  the  area  within  the  hind  angles  of 
the  pronotum  convex  and  impunctate;  in  the  atypical,  the  same 
area  is  more  or  less  flattened  and  irregularly  punctured.  All  de- 
grees of  variation  are  observable.  The  series  shows  that  this 
species,  like  all  of  the  others  of  the  subgenus  Cryobius,  is  ex- 
ceedingly variable.  The  color  ranges  from  a  metallic  green 
through  violet  and  bronze  to  black,  the  last  found  generally  in 
the  older  and  more  rubbed  individuals.  In  its  limited  sense,  this 
species  is  restricted  to  the  Pribilof  Islands,  but  it  is,  in  reality, 
little  more  than  a  geographic  race  or  subspecies  of  P.  ventri- 
cosus  Esch.  of  Unalaska;  the  same  is  true  of  the  more  widely 
distributed  mainland  form,  P.  vindicatus  Mann. 

5.  Pterostichus  hudsonicus  Lee. 

Le  Conte,  Proc.  Acad.  Nat.  Sci.  Phila.  (1873),  p.  315. 

A  good  series  with  representatives  from  both  St.  George  and 
St  Paul  islands.  This  variable  species  is  not  found  on  the  Aleu- 
tian Islands,  but  ranges,  on  the  mainland,  from  the  Seward  Penin- 
sula, Alaska,  to  Labrador,  Mt.  Washington,  N.  H.,  and  Lake 
Superior. 
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6.  Pteroetichus  similis    Men. 

Menetr.,  Kafer  Russl.,  p.  55. 

Mann.,  Bull.  Mosc.,  XXV  (1852),  p.  296  (Sep.  p.  9). 

Van  quadricollis  Mann.,  Bull.  Mosc.,  XXVI  (1853),  p.  133. 

Many  specimens  of  the  typical  form  as  well  as  a  number  of 
the  smaller  and  broader  individuals  which  would  be  classed  as 
var.  quadricollis  Mann.,  all  from  St.  George  Island,  the  type 
locality  for  both.  This  is  the  third  species  of  the  subgenus 
Cryobius  from  the  Pribilofs.  I  have  found  it  myself  on  the  moun- 
tains of  Unalaska  Island  and  it  has  also  been  taken  abundantly 
on  the  Seward  Peninsula,  and  according  to  Sahlberg.  at  St.  Law- 
rence Bay,  Peninsula  of  Tschutski,  Siberia. 

7.  Amara  brunnipennU    Dej. 

Dej.,  Spec.  (1831),  V,  p.  800. 

Twenty  specimens  of  this  variable  species  with  representatives 
from  both  St.  George  and  St.  Paul  islands,  and  with  the  phases 
having  light  and  dark  elytra,  in  about  equal  numbers.  This 
species  is  not  found  on  the  Aleutian  Islands,  but  is  common  on 
the  mainland  and  extends  from  the  Seward  Peninsula  to  Labra- 
dor, Mt.  Washington,  N.  H.,  and  the  high  Rocky  Mountains 
of  Colorado. 

8.  Amara  glacialis  Mann. 

Mann.,  Bull  Mosc,  XXVI  (1853),  p.  135. 

One  specimen  from  St.  Paul  Island.  This  is  an  interesting 
addition  to  the  Coleopterous  fauna  of  the  Pribilofs.  It  was 
described  from  the  Kenai  Peninsula,  but  has  since  been  found 
at  Cockbum  Point  and  Bernard  Harbor,  Canadian  Northwest 
Territory,  Ungava,  Hudson  Bay,  and  Labrador,  and  is  stated  to 
be  represented  by  a  variety  in  Kamchatka. 

9.  Amara  remotestriata   Dej. 

Dej.,  Spec,  general  des  Col.,  Ill  (1828),  p.  473. 
Indistincta  Mann.,  Bull.  Mosc,  XXVI  (1853),  p.  45. 
Reducens  Mann.,  Bull.   Mosc,  XXVI  (1853),  p.  46. 
Not  found  by  Dr.  Hanna  but  by  Professor  Kincaid  on  St.  Paul 
Island,  in  July,  1897.    This  species  is  also  found  on  Atka,  Un- 
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alaska,  and  Akutan  of  the  Aleutian  Islands,  on  Kodiak,  and  the 
Alaska  Peninsula,  and  extends  across  the  continent  and  as  far 
south  on  the  Atlantic  Coast  as  New  Jersey,  down  the  Rocky 
Mountains  to  New  Mexico,  and  along  the  Pacific  Coast  as  far 
as  middle  California. 

DYTISCIDiE 
10.  Agabus  hypomelas  Mann. 

Mann..  Bull.   Mosc,  XVI  (1843),  p.  221  (Sep.  p.  97). 

Var.  irregularis  Mann.,  Bull.  Mosc,  XXVI  (1853),  p.  72. 

Twelve  specimens,  including  some  from  both  St.  George  and 
St.  Paul  islands.  It  is  found  also  on  Unalaska  Island,  Alaska 
Peninsula,  Kodiak  Island,  Kenai  Peninsula,  Sitka,  and  Vancouver 
Island.  The  specimens  from  the  Pribilofs  are  slightly  darker 
than  those  seen  from  Unalaska. 

11.  Laccophilus  decipiens  Lee. 

Lee.  Anns.  Lye.  Nat.  Hist.   N.  Y.,  V  (1851),  p.  205. 

Truncatus  Mann.,  Bull.  Mosc,  XXVI  (1853),  p.  68. 

Calif omicus  Mots.,  Bull.   Mosc,  XXXII  (1859),  II,  p.  172. 

This  species  is  listed  from  St.  George  Island  as  well  as  the 
Kenai  Peninsula,  on  the  authority  of  Mannerheim,  but  it  has 
not  been  found  farther  north  than  British  Columbia  in  recent 
years.  It  is  a  common  species  in  both  Oregon  and  California. 
I  would  questionably  admit  of  its  being  Alaskan  until  verified. 

SILPHID.E 

12.  Lyrosoma  opacum  Mann. 

Mann.,  Bull.   Mosc,  XXVI  (1853),  p.  175. 

Sahib   J.,  Vega  Exped.  (1885),  p.  66. 

Numerous  specimens  from  both  St.  George  and  St.  Paul 
islands.  It  is  a  widely  distributed  species  in  Bering  Sea,  being 
found  on  Bogoslof ,  Atka,  Unalaska,  and  Bering  islands ;  it  is  also 
found  on  Afognak  Island.  It  lives  in  the  rotting  kelp  and  is  at 
times  completely  submerged  by  the  tides. 
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STAPHYLINIDiE 

13.  Atheta  graminicola  Gravh. 

Gravh.,  Mon.  Col.  Micropt.  (1806),  p.  76. 

Stonolota  granulata  Mann.,  Bull.  Most.,  XIX  (1846), 
p.  508. 

Three  specimens.  This  small  rove  beetle  is  abundant  on  Un- 
alaska  and  Atka  islands,  and  is  also  to  be  found  on  the  Alaska 
Peninsula,  Kodiak,  Queen  Charlotte  Islands,  as  well  as  in  Arctic 
Europe  and  Asia. 

14.  Quedius  fulvicollis   Steph. 

Steph.,  111.  Brit.  Ent.,  V  (1832),  p.  244. 

Hyperboreus   Er.,  Gen.  (1839),  p.  547. 

Not  found  by  Dr.  Hanna,  but  secured  previously  by  Professor 
Kincaid.  It  is  found  also  on  Unalaska  Island,  at  Nome,  and 
extends  across  the  continent  to  Labrador  and  Newfoundland, 
to  Maine,  to  Colorado,  to  Vancouver  Island,  and  is  found  like- 
wise throughout  Europe  and  Arctic  Asia. 

15.  Tachinus  apterus   Maklin 

Maklin,  Bull.   Mosc,  XXVI  (1853),  p.  113. 

Six  specimens  from  St.  George  Island.  This  species  is  sup- 
posed to  be  restricted  to  this  island,  but  though  considered  distinct 
by  Fauvel,  is  undoubtedly  very  closely  related  to  others  found 
at  Unalaska  and  on  the  mainland. 

16.  Arpedium  beringensis  \'an  Dyke,  new  species 

Apterous;  nigro  piceous,  antennae,  palpi,  margins  of  the 
prothorax  and  elytra,  and  feet  ref uescent.  Head  triangular,  vertex 
bi-impressed,  front  slightly  convex  and  shallowly  obliquely  im- 
pressed on  each  side  anteriorly,  the  disc  alutaceous  and  minutely 
sparsely  punctate,  the  tempora  very  prominent,  the  head  rather 
suddenly  constricted  behind.  Antennae  extending  almost  to 
middle  of  elytra,  joints  2,  3  and  4  of  about  equal  length  and 
breadth,  slightly  more  than  twice  as  long  as  broad,  4 — 10  gradually 
shorter  and  broader  but  never  broader  than  long  or  transverse. 
Prothorax  transverse,  one-third  broader  than  long,  slightly  nar- 
rowed posteriorly,  moderately  convex,  broadly  diallowly  emar- 
g^nate  at  apex,  narrowly  emarginate   at   middle  of  base,  sides 
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rounded,  disc  alutaceous  and  finely  sparsely  yet  distinctly  punctate 
and  pilose,  more  markedly  at  sides,  a  fovea  at  sides  in  front  of 
middle.  Elytra  at  least  a  third  longer  than  prothorax  and  one- 
half  broader,  with  sides  straight  and  diverging  from  humeri,  the 
margin  fine  and  reflexed,  the  apex  of  each  elytron  obliquely  trun- 
cate outwards,  the  outer  apical  angles  broadly  rounded,  the  disc 
moderately  coarsely  punctured  and  minutely  pilose.  Abdomen 
broader  than  elytra,  above  minutely  rather  sparsely  punctate  and 
pilose,  beneath  more  definitely  but  equally  punctured.  Length 
4  mm.,  breadth  2  mm. 

Holotype  and  three  paratypes  in  my  collection,  collected  on 

St.  George  Island,  Pribilof  Islands,  Alaska,  June  14  and  August 
5,  1897,  by  Professor  Trevor  Kincaid,  and  by  him  kindly  pre- 
sented to  me.  Two  paratypes  collected  on  St.  George  Island, 
July  1,  1920,  by  Dr.  G.  Dallas  Hanna  are  in  the  collection  of 
the  California  Academy  of  Sciences,  as  is  also  a  series  of  eight 
specimens  of  the  same  from  St.  Paul  Island,  collected  by  Dr. 
Hanna.  In  Dr.  F.  E.  Blaisdell's  collection,  there  are  also  several 
more  from  the  Pribilof s,  collected  July,  1911,  as  well  as  two 
from  Nome,  Alaska,  collected  June,  1899.  In  my  collection  there 
is  one  from  Teller. 

Type  locality,  St.  George  Island,  Pribilof  Group,  Alaska. 

This  species,  I  have  for  some  time  considered  as  but  a  dark 
phase  of  the  widely  distributed  Arpedium  brunnescens  Sahib. 
Upon  more  careful  comparison  with  that  species,  I  find,  however, 
that  it  differs  not  only  in  color  but  by  being  generally  more  robust, 
by  having  antennae  of  a  different  type,  the  joints  8 — 10  in  brun- 
nescens being  decidedly  transverse,  by  having  more  prominent  and 
angular  tempora,  and  a  more  definite  and  abundant  punctuation 
and  pilosity,  the  abdomen  being  especially  more  punctate  and 
pilose.  So  far  as  I  know,  beringensis  is  local  to  the  Pribilof 
Islands  and  the  neighboring  Seward  Peninsula  on  the  mainland, 
while  brunnescens  is  found  on  Unalaska  Island,  and  extends  to 
Banff,  Alberta,  and  the  Lake  Superior  region.  It  is  also  found 
throughout  the  arctic  portions  of  Europe  and  Asia. 
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17.  Olophruxn  fuscum    Grav. 

Grav.,  Men.  Col.  Micropt.  (1806),  p.  211. 

Latum  Makl.,  Bull.   Most.,  XXVI  (1853),  p.  194. 

Eighteen  specimens,  some  from  St.  George,  others  from  St. 
Paul.  It  is  also  found  on  the  Kenai  Peninsula  as  well  as  in 
northern  Siberia,  Caucasia,  and  temperate  and  northern  Europe. 

18.  Micralymma  dickaoni    Maklin 


Makin,  Ofv.  Finsk  vet.  Soc.  Forh,  (1877),  p.  24. 

Sahlberg,  J.,  \'ega  Exped.  (1885),  p.  28. 

One  specimen  collected  by  Dr.  Hanna.  I  have  also  a  series 
in  my  own  collection  given  to  me  by  Professor  Kincaid,  who 
captured  them  on  St.  George  Island,  as  well  as  a  series  from 
northwest  Siberia,  not  far  from  the  type  locality,  which  agree 
perfectly  with  the  Pribilof  specimens.  The  species  has  so  far 
only  been  found  along  the  coast  of  Siberia  from  the  mouth  of 
the  Yenisei  River  east  to  Bering  Strait  and  on  the  Pribilof 
Islands. 

BYRRHIDiE 
19.  Byrrhus  fasciatus  Fabr. 

Fabr.,  Ent.  Syst.,  I  (1792),  p.  85,  4. 

Not  found  by  Dr.  Hanna,  though  collected  there  by  Professor 
Kincaid.  It  is  found  also  on  Unalaska  Island  and  the  Seward 
Peninsula,  as  well  as  throughout  Europe  and  northern  Siberia. 

ELATERIDiE 
20.  Cryptohypnus  littoralis    Esch. 

Esch.,  Thon  Entom.  Archiv,  II  (1829),  I,  p.  33. 

Dej.,  Cat,  3rd  Ed.  (1833),  p.  105. 

Germ.,  Zeitsch.  V  (1844),  p.  137,  3. 

Mann.,  Bull.   Mosc,  XIX  (1846),  p.  510. 

Not  found  by  Dr.  Hanna,  but  secured  previously  on  the  islands 
by  Professor  Kincaid.  It  is  found  also  on  the  seacoast  of  Atka, 
Unalaska,  and  Kodiak  islands,  as  well  as  on  the  Kenai  Peninsula 
and  at  Kukak  Bay  (Kincaid,  Harriman  Exped.).  It  is  also 
reported  from  Kamchatka. 


Vol.  XI]  VAN  DYKE— PRIBILOF  ISLANDS  COLEOPTERA  165 

21.  Hypnoidus  musculus  Esch. 

Esch.,  Entomographien  (1822),  p.  70. 

Esch.,  Thon  Entom.  Archiv,  II  (1829),  p.  33. 

Mann.,  Bull.  Mosc,  XVI  (1843),  (Sep.  p.  66). 

One  specimen.  Taken  in  numbers  previously  by  Professor 
Kincaid.  Found  also  on  Unalaska  and  Kodiak  islands,  the  Kenai 
Peninsula,  Wrangel  Island,  and  Queen  Charlotte  Islands. 

CHRYSOMELIDiE 
22.  Chrysomela  subsulcata   Mann. 

Mann.,  Bull.  Mosc,  XXVI  (1853),  p.  247. 

A  large  series,  including  specimens  from  both  St.  George  and 
St.  Paul  islands,  the  latter  the  type  locality.  They  show  a  great 
variation  in  color,  ranging  from  brilliant  green,  through  blue, 
bronze,  to  black ;  also  in  size  and  in  sculpture,  most  of  the  speci- 
mens having  the  elytral  intervals  subcristate  with  the  striae  deeply 
impressed  while  others  show  intermediate  degrees  of  development 
to  certain  small  specimens  which  have  the  intervals  very  flat  and 
the  striae  hardly  indicated  except  by  the  punctures.  The  life  his- 
tory of  this  interesting  willow-feeding  species  was  described  by 
Kincaid^.  It  was  not  found  on  the  Aleutian  Islands,  even 
after  a  most  careful  search,  but  it  has  been  reported  from  Popof 
Island  (Harriman  Exped.  1900),  and  Camden  Bay  and  Collin- 
son  Point,  Alaska,  Arctic  Coast  (Canad.  Arctic  Exped.,  1919). 
Related  but  distinct  species  are  found  on  the  opposite  Siberian 
Coast. 

EURYSTETHIDiE  (^GIALITID^) 
23.  Euiystethus  (iEgialities)  californicus  Mots. 

Mots.,  Bull.  Mosc,  XVIII  (1845),  p.  33. 

Debilis  Mann.,  Bull.   Mosc,  XXVI  (1853),  p.  180. 

Seidlitz,  Deutsch  Ent.,  Zeit.  (1916),  p.  127. 

Van  Dyke,  Entom.  News,  XXIX  (Oct.,  1918),  p.  307. 

Nineteen  specimens,  several  of  which  have  a  much  narrower 
and  more  cylindrical  prothorax  and  generally  narrower  after- 
body, including  the  elytra,  but  otherwise  not  different.  This 
insect,  perhaps  the  most  distinctive  of  the  North  Pacific,  has 

r  Harriman    Alaska    Expedition,    Vol.   VIII»   Intectt,   Part   I   (1904),   p.    199. 
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been  found  on  all  of  the  Commander  Islands,  the  Aleutian  Islands, 
Kenai  Peninsula,  Sitka,  Queen  Charlotte  Islands,  and  Vancouver 
Island.  It  has  not  so  far  ever  been  captured  on  the  coast  of 
either  Oregon  or  California,  but  it  is  replaced  in  the  latter  by 
other  species  of  the  same  genus. 

CURCULIONID^ 
24.  Lophalophus  inquinatus  Mann. 

Mann.,  Bull.   Mosc,,  XXV  (1852),  p.  351  (Sep.  p.  135). 
Mann.,  Bull.  Mosc.,  XXVI  (1853),  p.  244  (Sep.  p.  231). 
One  specimen.    Found  also  on  Atka,  Unalaska,  Unga,  Kodiak 
and  Afognak  islands,  the  Kenai  Peninsula,  and  at  Sitka. 

25.  Lephjrrus  palustris  Scopoli 

Scopoli,  Entomologia  Camiolica,  etc.  (1763),  p.  33. 

Not  found  by  Dr.  Hanna,  though  secured  by  Professor  Kin- 
caid  on  St.  George  Island.  I  have  wing  cases  taken  by  myself 
on  Unalaska  Island;  also  specimens  from  Nome  and  Teller, 
Alaska.  It  has  also  been  taken  at  Bernard  Harbor,  Northwest 
Territory  (Can.  Arctic  Exped.,  1919).  These  are  the  typical 
palustris,  agreeing  perfectly  with  the  typical  form  from  Europe. 
The  subspecies  canadensis  Csy.,  which  is  found  in  the  Hudsonian 
and  Canadian  faunal  regions  more  to  the  south,  of  which  I  have 
specimens  from  Rampart,  Tanana,  and  Dawson,  is  quite  distinct, 
as  is  also  the  subspecies  geminatus  Say,  the  common  form  in 
the  Eastern  United  States,  and  the  subspecies  perforatus  Csy.  of 
British  Columbia  and  Washington.  The  true  palustris  is  also 
found  throughout  Europe  and  Arctic  Siberia. 

26.  Trachodes  ptinoides   Germ. 

Germ.,  Insect.  Spec.  Novae  Halae,  XXIV  (1824),  p.  327. 

Mann.,  Bull.   Mosc,  XVI  (1843),  p.  249  (Sep.  p.  120). 

Thirty-eight  specimens  from  St.  George  Island.  Found  also 
on  Atka,  Unalaska  and  Akutan  islands,  at  Yakutat,  Wrangel,  on 
the  Queen  Charlotte  and  Vancouver  islands,  and  the  mainland 
as  far  south  as  California.    It  breeds  only  in  the  driftwood  found 
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A    NEW    SPECIES    OF    THE    DIPTEROUS    FAMILY 
DOLICHOPODIDiE   PROM   THE   PRIBILOF 

ISLANDS,  ALASKA 

BY 
M.   C.  VAN   DUZEE 

Hydrophorus  fumipennis  Van  Duzee,  new  species 

Female :  Length  4  mm.  Face  wide,  shining  coppery,  its  lower 
edge  nearly  straight,  palpi  brownish  yellow.  Front  seal-brown. 
Antennae  black,  rather  short;  third  joint  small,  about  as  long 
as  wide ;  arista  about  as  long  as  the  antenna.  One  pair  of  post- 
verticals;  postorbitals  about  eight  on  each  side,  reaching  but 
little  more  than  one-third  the  eye  height,  black.  Beard  yellow, 
almost  golden,  not  very  abundant. 

Thorax  brown  with  about  six  or  seven  dorsocentrals  in  each 
row;  acrostichals  black,  in  a  single  row;  pollen  on  upper  half 
of  the  pleurae  brown,  on  lower  half  and  on  the  coxae  whitish. 
Propleura  with  one  black  bristle  above  the  fore  coxa.  Scutellum 
with  two  pair  of  bristles.  Scutellum  and  abdomen  coppery- 
bronze  colored. 

Fore  coxae,  tibiae  and  femora  bronze;  middle  and  hind 
coxae  and  all  tarsi  blackish.  The  anterior  surface  of  fore  coxae 
covered  with  minute  white  hairs,  and  with  a  row  of  12  or  more 
small  black  bristles  of  nearly  equal  length  on  the  outer  edge,  these 
scarcely  as  long  as  thickness  of  tibia.  Fore  femora  considerably 
thickened,  appearing  to  have  two  rows  of  close-set,  short  spines 
on  the  whole  length  of  its  lower  surface ;  fore  tibiae  nearly  straight, 
with  a  distinct  angle  at  tip  projecting  a  little  towards  the  femora, 
and  with  short  spines  nearly  the  whole  length  of  its  inner  surface, 
nearly  as  long  as  those  on  the  femora.  Fore  tarsi  as  long  as 
their  femora ;  first  joint  as  long  as  the  two  following  joints  taken 
together,  last  four  joints  of  nearly  equal  length.  Middle  femora 
and  tibia  each  about  as  long  as  the  abdomen ;  middle  tarsi  scarcely 
more  than  half  as  long  as  their  tibiae,  the  first  two  joints  shorter 
than  those  following,  the  second  being  the  shorter,  about  half 
as  long  as  third.  Halteres  altogether  black.  Calypters  black  with 
yellowish  cilia. 

Wings  brown  in  front  of  fourth  vein  and  along  the  fifth  and 
cross  veins,  a  small  spot  at  base,  a  slender  streak  in  the  center 
of  the  marginal  cell,  and  a  spot  at  tip  of  the  submarginal  cell, 
which  is  g^ay;  the  center  of  the  first  posterior  cell  also  a  little 
grayish;  third  vein  bending  forward  a  little  just  before  its  tip 
as  it  often  does  in  this  genus. 
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Holotype,  female,  No.  821,  Mus.  Calif.  Acad.  Sci. ;  collected 
by  G.  Dallas  Hanna,  July  20,  1920. 

Type  locality,  St.  Paul  Island,  Alaska. 

This  interesting  form  can  be  recognized  by  the  row  of  12 
or  more  little  black  bristles  of  nearly  equal  length  on  the  anterior 
edge  of  the  outer  side  of  the  fore  coxae,  the  very  short  middle 
tarsi,  especially  the  short  first  two  joints,  and  the  dark  wing^, 
together  with  the  metallic  face,  black  halteres  and  the  black 
calypters  with  their  pale  cilia. 
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DIPTERA  FROM  THE  PRIBILOF  ISLANDS,  ALASKA 

BY 
F.   R.   COLE 

Stanford  University 

A  few  Diptera  have  been  recorded  from  the  Pribilof  Islands 
in  past  years,  but  heretofore  no  extensive  collection  has  formed 

the  basis  of  a  report.  Dr.  G.  Dallas  Hanna  and  Mr.  A.  G.  Whit- 
ney made  a  collection  a  few  years  ago  and  reports  were  pre- 
pared by  Mr.  J.  R.  Malloch  and  Dr.  C.  P.  Alexander  on  the 
Diptera  in  general  and  the  Tipulidae,  respectively.  The  fol- 
lowing list  is  based  solely  upon  the  considerable  series  secured 
by  Dr.  Hanna  in  1920.  The  Tipulidae  were  determined  by 
Dr.  C.  P.  Alexander;  the  Anthomyiidae,  Chironomidae  and 
some  of  the  Scatophagidae  by  Mr.  J.  R.  Malloch;  and  one 
species  of  Dolichopodidae  by  Mr.  M.  C.  Van  Duzee.    Their 

reports  appear  as  sections  of  the  present  series. 

Owing  to  the  cold,  foggy,  summer  climate  of  the  Pribilof 
Islands,  one  would  not  expect  to  find  many  species  of  flies, 
especially  as  the  islands  are  about  200  miles  from  the  main- 
land; but  there  is  a  considerable  number  and  some  of  them 
are  said  to  occur  in  almost  incredible  abundance.  The  large 
number  of  decomposing  carcasses  of  fur-seals  and  the  kelp 
beds  along  the  beaches  attract  many  scavengers,  such  as  cer- 
tain of  the  Muscidae,  Scatophagidae  and  Anthomyiidae.  This 
dampness  of  the  climate  also  makes  the  preservation  of  dry 
specimens  somewhat  difficult. 

CHIRONOMIDiE 

The  few  species  collected  were  examined  by  Mr.  Malloch. 
All  of  the  specimens  were  in  rather  poor  condition  for  study. 

MYCETOPHILIDiE 
1.  Boletina  obesula  Johanns. 

One  female,  St.  Paul  Island,  June  21.  The  type  is  a  female, 
taken  at  the  head  of  the  Tsirku  River,  Alaska. 
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2.  Boletiiia  sp. 

One  male  of  an  undescribed  species,  St.  Paul  Island,  June 
21.    Too  poorly  preserved  for  description. 

3.  Neosciara  sp. 

Near  tridentata  Rubs.  One  female  in  rather  poor  condition, 
so  that  its  identity  is  not  certain,  St.  Paul  Island,  June  21. 

DOLICHOPODIDiE 
4.  Hydrophorus  fumipennis  Van  Duzee 

For  description  see  page  167  of  preceding  paper. 

5.  Dolichopus  rupestris  Halid. 

St.  Paul  Island,  August  10.  Previously  described  from  St. 
Paul  Island  and  from  Kukak  Bay  and  Popof  Island,  Alaska. 

EMPIDiE 
6.  Empis  sp. 

One  male  of  a  species  probably  undescribed,  St.  George 
Island,  June  30.    In  poor  condition. 

7.  Rhamphomyia  sp. 
One  female  of  a  species  very  close  to  conservatica  Malloch, 
recently  described   from  the  Yukon  and  Northwest  Territory. 
St.  Paul  Island,  August  10. 

SYRPHIDiE 
8.  Pterallastes  borealis  Cole,  new  species,  figures  1,  la 

Female :  Length  13.5  mm.    Very  near  P.  perHdiosus  Hunter. 

Antennae  black,  arista  brown  and  bare,  third  joint  about  as 
broad  as  long  (fig.  la).  Middle  of  face  and  triangle  in  front 
of  cheeks  shining  black  (fig.  1),  otherwise  yellowish  pollinose 
and  pilose,  with  yellowish  ground  color  under  the  pollen.  Vertex 
black;  frons  yellowish  pollinose,  with  erect  black  pile.  Occiput 
yellowish  gray  with  yellow  pile  and  a  few  black  hairs  above  eye 
margin.    Proboscis  black. 

Mesonotum  opaque  black,  with  yellowish  pollen  on  lateral 
margins  and  two  faint  yellow  longitudinal  stripes,  widely  sepa- 
rated and  narrow;  pile  rather  dark  yellow.     Narrow  base  of 
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scutellum  black,  the  rest  translucent  yellow,  rather  densely  yellow 
pilose.  Pleura  semishining  black,  with  black  pile.  Halteres  small 
and  yellowish,  the  stigmata  below  halteres  with  short,  dense,  fur- 
like, bright  yellow  pile. 

First  abdominal  segment  semishining  black,  second  with  broad 
yellow  lateral  margin,  the  yellow  portion  triangular  in  shape  and 
reaching  one-third  distance  across  abdomen ;  third  segment  with 
small  round  yellow  spot  on  anterior  corners ;  remainder  of  abdo- 
men black,  the  posterior  portion  of  2  to  5  shining,  the  basal  por- 
tion opaque;  a  pair  of  linear,  oblique,  yellow  poUinose  marks 
on  dorsum  of  third  and  fourth  s^;ments.  Pile  of  abdomen  largely 
yellow,  black  on  posterior  margins  of  third,  fourth  and  fifth 
segments.  Venter  semishining  black,  with  sparse  whitish  yellow 
pile.  Legs  black,  extreme  tips  of  femora  and  bases  of  tibiae; 
pile  of  front  femora  and  most  of  pile  of  middle  and  hind  femora, 
black;  some  yellowish  pile;  hind  tibia  arcuate;  hind  femora 
noticeably  thickened  and  with  black  bristles  below,  short  and 
dense  on  outer  third;  short  pile  below  on  tarsi  golden  yellow. 
Wings  hyaline  and  about  as  figured  for  P.  peHidiosus;  anterior 
cross-vein  slightly  beyond  middle  of  cell  1st  A. 

Male:  Length  11.5  mm.  Very  near  the  female  in  appearance. 
Eyes  widely  separated,  frons  almost  twice  as  wide  as  ocellar 
tubercle;  vertex  noticeably  convex,  a  depression  between  it  and 
antennal  protuberance.  Abdomen  lacks  oblique  yellowish  polli- 
nosc  marks  on  third  and  fourth  segments.  Hypopygium  quite 
large,  blackish,  with  short  yellow  pile. 

Holotype,  female.  No.  808,  and  allotype,  male.  No.  809,  Mus. 
Calif.  Acad  Sci. ;  collected  by  G.  Dallas  Hanna,  August  20,  1920. 

Type  locality,  St.  Paul  Island,  Alaska. 


9.  Syrphus  contumax  O.  S. 
St.  George  Island,  June  30.    This  species  has  a  wide  northern 
range. 

TACHINID^ 
10.  Didyma  pullata  v.  d.  Wulp. 

St.  Paul  Island,  July  21  and  August  10.  The  type  was 
described  from  the  high  mountains  in  Guerrero,  Mexico.  Co- 
quillett  determined  a  specimen  from  Farragut  Bay,  Alaska,  as 
this  species. 
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MUSCIDiE 

11.  Cynomyia  hirta  Hough. 

St.  Paul  Island,  July  12  and  August  10;  St  George  Island, 
July  1.  Originally  described  from  St.  Paul  Island.  Coquillett 
reported  the  species  from  Alaska  as  mortisequa  Kirby.  It  is 
much  less  numerous  than  the  species  given  below. 

12.  Calliphora  vomitaria  Linn. 
St.  Paul  Island,  August  10  and  16;  St.  George  Island,  July  1. 
Apparently  very  common. 

ANTHOMYIIDiE 
All  of  these  flies,  except  the  genus  Fucettia,  were  sent  to 
Mr.  J.  R.  Malloch  for  examination  and  are  considered  separately 
(p.  178).    Aldrich  has  worked  up  the  genus  FuceUia  so  that  the 
species  arc  easily  determined. 

13.  FucelUa  antennata  Stein. 
A  common  species  on  St.  Paul  Island,  August  10  to  25. 

14.  Pucellia  fucorum  Fall. 
The  commonest  species,  taken  in  large  numbers  from  June 
21  to  August  25. 

15.  Fucellia  ariciiformis  Holmgr. 
A  series  taken  on  St.  Paul  Island,  August  10. 

16.  Fucellia  pictipennis  Beck 
Three  specimens  taken  on  St.   Paul   Island,  June  21   and 
August  25. 

SCATOPHAGIDiE 
17.  Scatophaga  crinita  Coq. 

St.  Paul  Island,  August  10;  St.  George  Island,  July  1,  a 
large  series.    Described  from  Bering  Island. 

18.  Scatophaga  islandica  Beck 
St.  Paul  Island,  June  21  and  August  10.     Described  from 
Iceland  and  Labrador ;  reported  from  Alaska  and  Bering  Island. 
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19.  Scatophaga  dasythrix  Beck 

St.  Paul  Island,  June  20;  St.  George  Island,  June  30.  De- 
scribed from  Bering  Straits;  reported  from  Bering  Island,  by 
Coquillett. 

20.  Scatophaga  furcata  Say 

St.  Paul  Island,  June  21  to  August  10;  St.  George  Island, 
June  30.    Very  common. 

21.  Scatophaga  rubicunda  Mall. 

St.  George  Island,  July  1.  The  description  by  Malloch  is 
in  press,  the  name  having  been  given  in  a  preliminary  paper. 
Described  from  Northwest  Territory  and  Pribilof  Islands. 

HELOMYZIDiE 
22.  Leria  crassipes  Loew. 


St.  Paul  Island,  July  4  and  August  10.  Described  from 
Germany  and  reported  by  Aldrich  from  Ungava  Bay,  Hudson 
Bay  Territory. 

23.  Leria  fratema  Loew. 

St.  Paul  Island,  June  21 ;  St.  George  Island,  June  30.  Origi- 
nally described  from  Alaska. 


24.  Lena  sp. 

One  female  from  St.  Paul  Island,  June  10 ;  near  iners  Meigen, 
of  which  only  the  male  has  been  described. 

BORBORIDiE 
Two  species  were  taken,  one  a  Copromyza,  the  other  a  Lepto- 
cera,  but  the  specimens  are  in  poor  condition  for  identification. 

PHYCODROMIDiE 

25.  Coelopa  frigida  Fall. 

St.  George  Island,  July  19 ;  St.  Paid  Island,  July  4  and  August 
10.    Very  common. 
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26.  Coclopa  parvula  Halid. 

(Nitidula  Zctt.) 

St.  Paul  Island,  June  8  and  21.  An  European  species,  reported 
from  Kodiak,  Alaska,  by  Coquillett.  Less  conunon  than  C. 
frigida. 

SCIOMYZIDiE 
27.  Dryomyza  hmnnai  Cole,  new  species 

Male:  Length  5  to  7  mm.  Ground  color  of  head  largely 
yellowish,  of  rest  of  body  largely  black.  First  two  joints  of 
antennae  reddish;  third  blackish  brown,  arista  black  and  very 
short  pubescent,  the  joint  itself  longer  than  first  two  combined 
(fig.  2)  ;  first  two  joints  black  pilose,  black  bristles  above  on 
second.  Face  and  cheeks  yellow,  with  yellow  pollen,  the  face 
retreating,  the  epistoma  projecting.  Palpi  yellow,  with  black 
pile.  Cheek  slightly  broader  than  eye,  with  black  pile,  longer 
near  the  oral  margin,  but  no  pile  on  the  oral  margin.  Frons 
yellowish  below  and  in  the  middle,  the  sides  and  vertex  reddish 
brown;  lower  half  of  frons  with  short  black  pile;  three  fronto- 
orbital  bristles;  2  large  proclinate  ocellars;  post  vertical  bristles' 
almost  as  long  as  ocellars.  Occiput  blackish  in  ground  color, 
bare  of  pile  in  the  middle,  but  with  blackish  pile  on  sides. 

Thorax  black,  largely  gray  pollinose,  mesonotum  in  median 
portion  brownish;  pile  and  bristles  of  mesonotum  black;  dorso- 
central  bristles  more  or  less  distinct  and  about  9  in  a  row. 
Humeral  and  propleural  bristles  quite  long.  Pleura  dense 
gray  pollinose;  stemopleura  densely  black  pilose,  all  rest  bare. 
Scutellum  triangular,  gray  pollinose  in  middle,  sides  above  brown ; 
two  long  apical  bristles  and  two  bristles  on  side  near  base. 
Halteres  yellow. 

Abdomen  blackish  or  blackish  brown  in  ground  color,  gray 
pollinose,  densely  black  pilose;  pile  of  first  segment  short,  on 
the  rest  of  the  abdomen,  long.  Genitalia  of  medium  size,  long 
black  pilose.  Legs  near  a  honey-yellow,  apical  half  or  more  of 
femora  darkened ;  legs  long  black  pilose,  even  to  second  joint  of 
tarsi ;  spurs  of  mid-tibiae  strong  and  black,  three  quite  long  and 
four  or  more  shorter  ones;  one  large  and  one  small  spur  on 
hind  tibiae.  Wings  gray  hyaline,  stigma  and  base  of  wing  yellow ; 
yellow  color  along  radial  veins;  no  clouding  on  cross-veins: 
first  vein  bare;  cell  1st  A  scarcely  longer  than  cell  2  M;  R^^ 
ending  in  wing  tip  parallel  with  M;  anal  cross-vein  reflexcd, 

(fig.  2a). 

Female:  Length  5  mm.  Very  nearly  like  male,  slightly 
paler  in  coloration  and  with  very  much  shorter  pile.  Front  and 
hind  tibiae  with  a  distinct  preapical  bristle.     Upper  margin  of 
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1,  la.  Pteraliastes  boreaUs  Cole,  new  species. 

2,  2a.  Dryomyea  hannai  Cole,  new  species. 

3,  Acidia  uncinata  Coquillett. 

4,  4a.  Parydro  metallica  Cole,  new  species. 

sternopleura  with  4  bristles,  quite  distinct  from  the  surrounding 
pile. 

Several  specimens  were  taken  with  the  types,  most  of  them 
males.  The  shape  of  the  head  is  not  exactly  typical  of  Dryomyta, 
and  there  are  some  other  characters  which  make  its  position  in 
that  genus  a  little  doubtful. 

This  species  is  named  for  Dr.  G.  Dallas  Hanna  in  recognition 
of  his  interest  in  the  insect  fauna  of  the  Pribilof  Islands. 

Holotype,  male.  No.  810,  and  allotype,  female,  No.  811,  Mus. 
Calif.  Acad.  Sci. ;  collected  by  G.  Dallas  Hanna,  August  20,  1920. 

Type  locality,  St.  Paul  Island,  Alaska. 


TRYPETID^ 
28.  Acidia  uncinata  Coq. 

Several  specimens  of  both  sexes  were  taken  on  St.  Paul  Island, 
August  10  and  12.     Coquillett  described  the  species  from  a 
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unique  female,  collected  at  Ft  Wrangel,  Alaska.     The  male 
answers  the  description  of  the  female  quite  closely. 

Male:  Length  4  nmi.  Antennae  light  yellow,  arista  yellow 
at  base,  black  beyond.  Bristles  of  head  black;  short  sparse  pile 
of  chedcs  yellow. 

Thorax  shining  reddish  yellow,  humeral  callosities  and  stripe 
at  base  of  wing  pale  yellow.  Pleura  and  femora  reddish  yellow, 
tibix  and  tarsi  paler.  Abdomen  shining  reddish  yellow,  without 
black  spots  mentioned  in  description  of  female  (also  lacking  in 
female  specimens  examined).  Wing  markings  paler  than  in 
female,  the  mark  at  apex  of  cell  1st  A  not  so  large  (see  fig.  3). 

Allotype,  male,  No.  812,  Mus.  Calif.  Acad.  Sci. ;  collected 

by  G.  Dallas  Hanna,  Augfust  10,  1920. 

PIOPHILID^ 
29.  Piophila  oriens  Mel. 

St.  Paul  Island,  August  10.  Two  specimens  were  taken.  The 
species  was  described  from  New  York  and  Massachusetts. 

EPHYDRID^ 
30.  Scatdla  quadrisetoea  Beck 

St.  Paul  Island,  June  21  and  August  10.  A  large  series  of 
specimens  seem  to  answer  the  description  of  this  form,  which 
was  originally  taken  in  Norway. 

31.  Parydra  metallica  Cole,  new  species 

Male :  Length  3  mm.  Largely  metallic  bluish  black  or  bluish 
green.  Antennae  black,  third  joint  very  large,  the  arista  black, 
long  pubescent  to  tip  (fig.  4a).  One  large  bristle  on  chedc  near 
front  comer  of  eye,  a  smaller  one  back  of  it  and  under  eye. 
Lower  half  of  face  almost  perpendicular,  slanting  from  middle 
back  to  antennal  base,  blackish,  metallic;  cheeks  thinly  blackish 
brown  pollinose;  frons  and  vertex  blackish  with  metallic  olive 
green  reflections ;  two  large  ocellar,  two  f ronto-orbital,  two  verti- 
cal bristles;  face  just  below  antennae  with  pollen  yellowish  iii 
certain  lights;  cheeks  fairly  broad  (fig.  4a). 

Mesonotum  metallic  blackish  green,  with  a  faint  suggestion 
of  purple  vittae;  bristles  short,  sparse  and  black;  one  pair  of 
long  prescutellar  bristles;  about  12  small  dorsocentral  bristles, 
about  12  acrostichal.  Scutellum  colored  as  thorax,  dorsum  flat, 
with  four  marginal  bristles,  no  conical  warts.     Pleura  blackish 
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poUinose,  the  metallic  color  when  apparent  more  coppery  than 
mesonotum.    Knob  of  halteres  pale  brown,  the  stem  blackish. 

Abdomen  metallic  greenish,  with  coppery  reflections,  semi- 
shining  but  finely  tessellate ;  pile  short  and  black.  Femora  metallic 
greenish  black,  rest  of  legs  black,  all  of  pile  black.  Wings  dis- 
stinctly  infuscated,  more  strongly  at  base  and  along  anterior 
border,  veins  black,  cross-veins  not  clouded;  Rj+a  without  ap- 
pendiculate  vein;  Mj^s  not  reaching  margin  of  wing;  R4^5 
and  Mj  parallel.    (Fig.  4.) 

This  species  would  run  to  cognata  Loew.  in  Becker's  table 

of  species  and  to  breviceps  or  limpidipennis  in  the  table  gfiven 
by  Jones  (Univ.  Cal.,  Tech.  Bull.,  vol.  I,  p.  190).  It  differs 
quite  distinctly  from  these  species  in  several  important  characters. 

Holotype,  male.  No  813,  Mus.  Calif,  Acad.  Sci.;  collected 
by  G.  Dallas  Hanna,  June  28,  1920. 

Type  locality,  St.  George  Island,  Alaska. 
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DIPTEROUS    INSECTS   OP   THE    PAMILY    ANTHO- 
MYIIDJE  PROM  THE  PRIBILOP  ISLANDS, 

ALASKA 

BY 

J.  R.  mallcx:h 
UniversUy  of  Illinois 

The  species  given  below  are  those  contained  in  the  collection 
made  on  the  Pribilof  Islands  by  Dr.  G.  Dallas  Hanna  in  1920. 

ANTHOMYIIDiE 

The  numijer  of  species  of  this  family  in  the  collection  is  rather 
small,  but  contains  some  new  ones.  I  notice  all  of  them,  because 
some  have  not  previously  been  recorded  from  the  Pribilof  Islands. 

1.  Ilydaea  nigia  Walker 

One  female,  St.  George  Island,  July  1,  1920.  This  is  the  first 
female  of  this  species  that  I  have  seen,  but  I  am  positive  of  the 
identification.  I  have  previously  seen  males  from  New  England 
where  it  is  not  uncommon. 

2.  Eriphia  cinerea  Meigen 

The  genus,  Eriphia,  has  not  previously  been  recorded  from 
this  country.  It  is  represented  in  the  material  before  me  by  two 
males  and  one  female  which  do  not  agree  in  every  respect  with 
the  European  example  of  the  male  which  I  have ;  but  they  prob- 
ably belong  to  cinerea  Meigen,  which  is  the  genotype  and  only 
species. 

Eupogonomyia  Malloch,  new  genus 

This  genus  differs  from  Pogonomyia  in  having  the  prealar 
bristle  absent  or  minute ;  the  hind  tibia  in  male  with  fine  setulose 
hairs  instead  of  strong  bristles  on  posterodorsal  surface,  and 
its  apex  produced  on  ventral  side;  fore  tarsus  short  and  stout, 
with  two  or  more  bristles  at  apex  above  on  fourth  segment ;  hind 
tarsus  with  two  outstanding  short  bristles  near  base  on  ventral 
surface.    The  pteropleura  is  bare. 
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There  are  three  species  which  I  assign  to  this  genus  which 
may  be  separated  as  indicated  below. 

Genotype,  Eupogonomyia  pribilofensis  Malloch,  new  species. 

Key  to  Males 

a.  Mid-femur  with  anteroventral  surface  bare  except  apically 

where  there  are  a  few  setulose  hairs;  anterior  surface  at 
base  with  about  four  curved  bristles.         borealis  Malloch. 

aa.  Anteroventral  surface  of  mid-femur  with  some  long  slender 
bristles  proximad  or  distad  of  middle b. 

b.  Mid-femur  with  some  long  fine  curled  bristles  about  one- 

fourth  from  apex  on  anteroventral  surface,  the  posteroven- 
tral  surface  with  a  series  of  long  hairs  on  entire  length. 

graenlandica  Lundbeck. 

bb.  Mid-femur  densely  clothed  on  basal  half  of  anteroventral  and 
ventral  surfaces  with  long  bristly  hairs,  the  posteroventral 
surface  with  bristly  hairs  except  at  base. 

pribilofensis,  new  species. 

3.  Eupogonomyia  pribilofensis  Malloch,  new  species 

Male:  Length  7  mm.  Black,  shining,  thorax  and  abdomen 
with  gray  pruinescence.  Abdomen  with  a  black  dorsocentral 
vitta  which  is  dilated  subtriangularly  at  the  apex  of  each  tergite. 
Wings  hyaline,  veins  black  to  bases.    Knobs  of  halteres  black. 

Eyes  bare,  separated  at  narrowest  part  of  frons  by  a  distance 
a  little  greater  than  width  across  posterior  ocelli ;  orbits  with  fine 
hairs  on  entire  length ;  parafacial  at  base  of  antenna  wider  than 
third  antennal  segment  and  height  of  cheek,  not  narrowed  below, 
the  vibrissal  angle  produced  much  beyond  a  vertical  line  drawn 
from  base  of  antennae.  Antennae  separated  at  base,  third  segment 
not  longer  than  second;  arista  subnude,  swollen  on  basal  half; 
proboscis  slender,  not  much  elongated.  Thorax  with  4  pairs  of 
postsutural  dorsocentrals.  Abdomen  subcylindrical,  with  numer- 
ous long,  slender  bristles,  those  on  fourth  tergite  apically  and 
laterally  rather  conspicuous ;  sixth  tergite  distinct,  with  numerous 
setulose  hairs;  fifth  sternite  with  a  shallow  rounded  posterior 
emargination,  and  numerous  fine  lateral  bristles  at  apex.  Fore 
tibia  with  two  or  three  median  postero- ventral  bristles;  fore 
tarsus  not  longer  than  tibia,  fourth  segment  with  two  short 
bristles  at  apex;  mid- femur  with  dense  bristly  hairs  on  basal 
two-thirds  of  anteroventral  and  ventral  surfaces,  the  postero- 
ventral surface  with  some  fine  bristles  except  apically;  mid-tibia 
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with  6  or  more  short  posterodorsal  and  posteroventral  bristles; 
hind  femur  with  a  series  of  anteroventral  bristles;  hind  tibia 
straight,  with  a  distinct  production  at  apex  ventrally,  the  antero- 
dorsal  and  posterodorsal  surfaces  with  a  number  of  short  bristles, 
the  anteroventral  surface  with  a  few  short  setulae.  Costal  thorn 
minute. 

Holotype,  No.  814,  Mus.  Calif.  Acad.  Sci. ;  collected  by  G. 

Dallas  Hanna,  June  21,  1920. 

Type  locality,  St.  Paul  Island,  Alaska. 

The  species  described  as  Ophyra  grcenlandica  by  Ludbeck 
was  afterwards  removed  to  Pogonomyia  by  Stein,  but  belongs 
to  this  genus.  Pogonomyia  segnis  Holmgren,  may  be  the  same 
as  my  Pogonomyioides  atrata,  in  which  case  the  species  name 
atrata  will  be  replaced  by  that  of  Holmgren. 

4.  Melanochelia  sanctipauli  Malloch,  new  species 

Male:  Length  5-6  mm.  Black,  subopaque,  densely  pale  gray 
pruinescent.  Thorax  with  three  brown  vittae.  Abdomen  with 
basal  tergite  largely  black,  second  and  third  each  with  a  pair  of 
large  subtriangular  black  spots  which  are  narrowly  separated 
in  middle,  fourth  with  a  less  distinct  subtriangular  central  spot. 
Legs  black.  Wings  slightly  infuscated  basally,  veins  black. 
Calyptrae  yellow.    Halteres  fuscous. 

Eyes  bare,  separated  by  a  little  more  than  width  across 
posterior  ocelli ;  orbits  very  wide,  almost  obliterating  interfrontalia 
at  middle,  with  fine  setulose  hairs  to  anterior  ocellus ;  parafacial 
at  base  of  antennae  about  as  wide  as  third  antennal  segment; 
vibrissal  angle  produced  much  beyond  a  vertical  line  drawn  from 
base  of  antennae;  arista  with  very  short  pubescence.  Hairs  on 
area  in  front  of  suture  and  between  dorsocentral  bristles  erect, 
sparse,  in  four  or  more  irregular  series ;  postsutural  dorsocentrals 
4.  Abdomen  subcylindrical ;  fifth  stemite  with  a  deep  V-shaped 
posterior  incision.  Legs  with  the  fine  hairs  longer  than  usual; 
mid-femur  with  some  bristles  on  basal  half  of  posteroventral 
surface ;  mid-tibia  with  one  or  two  anterodorsal  and  two  or  three 
posterodorsal  bristles;  hind  femur  with  a  series  of  anteroventral 
bristles;  hind  tibia  with  two  or  three  anterodorsal  and  anter- 
oventral bristles,  and  a  few  erect  posterior  setulose  hairs.  Veins 
3  and  4  divergent  apically.  Lower  calyptra  much  larger  than 
upper. 

Female :  Differs  from  the  male  in  having  the  f rons  over  one- 
third  of  the  head-width.  Genitalia  without  thorns.  Fore  tibia 
with  a  weak  median  posterior  bristle. 
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Holotype,  male,  No.  815,  and  allotype,  female,  No.  816,  Mus. 
Calif.  Acad.  Sci. ;  also  one  male  and  three  female  paratypes,  all 
collected  by  G.  Dallas  Hanna,  July  12,  1920. 

Type  locality,  St.  Paul  Island,  Alaska. 

This  species  will  run  down  to  nobilis  Stein,  in  a  key  to  the 
species  of  this  genus  which  I  have  submitted  for  publication  in 
the  "Canadian  Entomologist."  It  differs  from  that  species  in 
having  the  thorax  distinctly  vittate,  the  abdominal  spots  separated, 
and  the  vibrissal  angle  very  distinctly  produced. 

5.  Melanochelia  spinicosta  Malloch,  new  species 

Female:  Length  6-5  mm.  Similar  to  the  preceding  species 
in  color;  the  cross-veins  of  the  wings  distinctly  but  inconspicu- 
ously infuscated;  halteres  yellow. 

Frons  opaque,  over  one-third  of  the  head-width;  parafacial 
at  base  of  antennae  wider  than  third  antennal  segment ;  face  con- 
cave in  profile,  vibrissal  angle  almost  in  line  with  base  of  antennae ; 
cheek  nearly  twice  as  high  as  width  of  parafacial;  arista  with 
short  pubescence.  Thorax  with  three  pairs  of  postsutural  dorso- 
centrals.  Abdomen  with  apical  genital  segment  armed  with 
about  12  short  thorns.  Hind  femur  with  four  or  five  bristles  on 
apical  half  of  anteroventral  surface,  posteroventral  surface  with 
a  few  fine  bristles  on  basal  half;  hind  tibia  with  bristles  as  in 
preceding  species.  Wing-veins  3  and  4  slightly  convergent 
apically ;  costa  with  long  bristles  almost  to  apex  of  second  vein, 
those  at  and  near  apex  of  first  vein  about  three  times  as  long  as 
diameter  of  costal  vein. 

Distinguished  from  any  species  known  to  me  by  the  spinose 

genitalia  and  the  long  bristles  on  costal  vein. 

Holotype,  female,  No.  817,  Mus.  Calif.  Acad.  Sci.;  collected 
by  G.  Dallas  Hanna,  August  10,  1920. 

Type  locality,  St.  Paul  Island,  Alaska. 

6.  Melanochelia  hirticauda  Malloch,  new  species 

Male :  Length  5-6  mm.  Deep  black,  subopaque.  Orbits,  para- 
facials  and  cheeks  white  pruinescent.  Thorax  not  vittate.  Ab- 
domen unmarked.  Wings  infuscated.  Calyptrae  grayish  white. 
Knobs  of  halteres  fuscous. 

Eyes  bare,  separated  at  narrowest  part  of  frons  by  a  distance 
a  little  greater  than  width  across  posterior  ocelli ;  orbits  narrower 
than  interfrontalia,  setulose  to  anterior  ocellus;  parafacial  at 
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base  of  antennx  about  as  wide  as  third  antennal  s^;ment,  nar- 
rowed below;  face  concave  in  profile;  vibrissal  angle  not  pro- 
truded beyond  line  of  base  of  antennae ;  scnne  short  setulae  above 
vibrissa ;  cheek  over  twice  as  high  as  widest  part  of  paraf acial ; 
arista  minutely  pubescent.  Presutural  acrostichals  long,  two- 
rowed  ;  postsutural  dorso-centrals  4.  Abdomen  cylindrical,  hypo- 
pygium  of  moderate  size ;  fifth  terg^te  linear,  sixth  with  a  number 
of  long  bristly  hairs;  fifth  stemite  with  a  moderately  deep  U- 
shaped  incision.  Hairs  on  1^^  rather  long  for  this  genus ;  hind 
femur  with  some  long  bristles  on  apical  half  of  anteroventral 
surface,  and  some  shorter  bristles  on  basal  half  of  posteroventral ; 
hind  tibia  with  two  or  three  anterodorsal  and  anteroventral  bristles 
and  an  outstanding  setula  at  middle  on  posterior  surface.  Calyp- 
trae  small.  \'eins  three  and  four  slightly  divergent  apically; 
costal  setulae  rather  long. 

Female:  Differs  in  color  from  the  male  in  having  orbits 
parafacials  and  cheeks  brownish  pruinescent,  the  thorax  densely 
brownish  pruinescent  and  with  three  broad,  subcontiguous 
fuscous  vittae.  Legs  as  in  male,  but  there  are  a  number  of 
short  posterodorsal  setulae  on  hind  tibiae. 

Holotype,  male,  No.  818,  allotype,  female.   No.  819,  Mus. 

Calif.  Acad.  Sci.  These  and  one  female  paratype  from  the  type 
locality,  collected  by  G.  Dallas  Hanna,  August  10,  1920.  One 
male  paratype  from  the  type  locality  collected  July  12,  1920. 

Type  locality,  St.  Paul  Island,  Alaska. 

One  male,  in  poor  condition,  was  collected  by  Dr.  Hanna 
on  St.  George  Island,  June  30,  1920. 

7.  Hydrophoria  alaskensis  Malloch 

Of  this  recently  described  species,  the  types  of  which  came 
from  the  Pribilof  Islands,  there  are  two  specimens  in  the  collec- 
tion.   St.  Paul  Island,  June  21,  1920. 
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DIPTEROUS  INSECTS  OF  THE  FAMILY  TIPULIDiE 
FROM  THE  PRIBILOF  ISLANDS,  ALASKA 

BY 
C.    P.   ALEXANDER 

University  of  Illinois 

The  collection  of  Tipulidae  secured  by  Dr.  G.  Dallas  Hanna 
on  the  Pribilof  Islands,  Alaska,  in  1920,  contains  five  species. 
One  of  these  is  a  very  remarkable  insect  which  is  believed  to  be 
a  new  species  and  is  made  the  type  of  a  new  subgenus.  The 
description  of  one  other  species  has  recently  been  published  by 
the  writer.  The  remaining  three  species  were  first  discovered 
by  Messrs.  Hanna  and  Whitney  on  the  Pribilof  Islands  in  1912 
to  1914.  Descriptions  of  these  were  drawn  up  for  publication  by 
the  U.  S.  Biological  Survey  several  years  ago,  but  unfortunately, 
their  appearance  has  been  delayed.  In  order  to  save  confusion 
for  future  bibliographers  it  does  not  seem  to  be  advisable  to  g^ve 
publicity  to  the  three  names  prior  to  their  appearance  with 
descriptions. 

1.  Tricyphona  glacialis  Alexander 

Can.  Ent.  vol.  49,1917 

Two  males,  St.  Paul  Island,  June  19,  1920. 

Nesotipula  Alexander,  new  subgenus 

Characters  as  in  Tipula,  s.  s. ;  wings  with  but  two  branches 
of  media  attaining  the  margin ;  radial  sector  elongate ;  nt'CU  at 
or  before  the  fork  of  M. 

Type  of  the  subgenus,  Tipula  (Nesotipula)  pribilozHa,  new 
species. 

2.  Tipula  (Nesotipula)  pribilovia  Alexander,  new  species 

General  coloration  black ;  wings  semiatrophied ;  Rs  long ;  two 
branches  of  M  reach  the  wing-margin;  m-cu  at  or  before  the 
fork  of  M. 
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Female:  Length  10  mm.;  wing  5.4  mm. 

Rostrum,  palpi  and  antennae  blsudc.    Head  black. 

Pronotal  scutellum  obscure  yellow.  Mesonotum  black. 
Pleura  black,  the  dorso-pleural  membrane  obscure  yellow.  Hal- 
teres  brown,  the  knobs  darker.  Legs  black,  short  and  stout; 
fore  and  hind  tarsi  shorter  than  their  respective  tibiae.  Wings 
semiatrophied,  tinged  with  brown;  stigma  dark  brown;  veins 
dark  brown.  Venation:  Rs  elongate,  about  equal  to  Ri^^;  de- 
flection of  R^g  obliterated  or  very  short ;  but  two  branches  issue 
from  cell  ist  M^ ;  m-cu  connecting  with  iif  at  or  before  the  fork. 

Abdomen  black,  the  caudal  margins  of  the  s^;ments  very 
narrowly  ringed  with  yellow.  Ovipositor  with  the  tergal  valves 
greatly  exceeding  the  relatively  short  sternal  valves. 

Holotype,  female.  No.  820,  Mus.  Calif.  Acad.  Sd.;  collected 

by  G.  Dallas  Hanna,  June  30,  1920.    One  female  paraiype  was 
collected  at  the  same  time. 

Type  locality,  St.  George  Island,  Alaska. 

Tipula  pribilavia  is  a  remarkably  anomalous  insect  in  many 
respects.  Although  the  wings  are  semi-atrophied,  distorting  the 
venation  to  some  extent,  there  is  no  doubt  that  only  two  branches 
of  media  attain  the  wing-margin.  There  are  but  three  genera 
of  Tipulinae  known  in  which  this  latter  condition  obtains  and 
these  are  antipodal  in  their  distribution.  The  discovery  of  the 
male  sex  of  this  fly  will  be  of  great  interest.  The  elongate 
sector  is  a  character  of  the  genus  Tipula,  but  the  situation  of 
m-cu  at  or  before  the  fork  of  M  is  almost  as  decisively  a  character 
of  Nephrotoma. 
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HYMENOPTEROUS     INSECTS     OF     THE     FAMILY 
BREMIDJE  PROM  THE  PRIBILOF  ISLANDS* 

ALASKA 

BY 
THEODORE   H.   PRISON 

Urbana,  Illinois 
1.  Bremus  (Bombus)  kincaidii  (Cockerell) 

Among  the  insect  material  collected  by  Dr.  G.  Dallas  Hanna 
on  the  Pribilof  Islands  in  1920  are  two  specimens  of  this  inter- 
esting species  of  bumblebee.  One  of  the  specimens  is  a  queen 
and  the  other  a  worker.  The  queen  was  collected  August  24, 
1920,  and  the  worker  August  25,  1920,  both  on  St.  Paul  Island. 

The  species  was  first  described  from  a  series  of  queens,  work- 
ers and  males,  by  Cockerell  in  1898.  In  1913  Franklin  rede- 
scribed  the  species  from  a  queen  and  a  male  in  the  collection 
of  the  American  Entomological  Society  and  a  worker  in  the 
collection  of  the  United  States  National  Museum.  Ashmead, 
according  to  the  synonymy  of  this  species  as  given  by  Franklin, 
described  the  male  as  a  Psithyrus. 

Cockerell  in  describing  the  species  believed  it  to  be  "endemic 
in  the  Pribilof  Islands/*  saying  "I  cannot  find  any  described  from* 
the  mainland  or  any  of  the  other  islands  which  agrees  with  it.*' 
Franklin,  in  1913,  gives  the  habitat  of  this  species  as  the  Pribilof 
Islands.  If  Psithyrus  kodiakensis  Ashmead  is  a  synonym  of 
B.  kincaidii  (Cockerell),  as  Franklin  considers  it,  B.  kincaidii 
(Cockerell)  is  not  endemic  to  the  Pribilof  Islands,  for  P.  kodiaken- 
sis Ashmead  was  described  from  two  males  collected  July  20  at 
Kodiak.  Kodiak  is  situated  on  Kodiak  Island  and  is  very  close 
to  the  mainland  of  Alaska  in  the  vicinity  of  the  Aleutian  moun- 
tain range.  Quite  recently  two  papers  giving  records  of  Alaskan 
bumblebees  have  been  published,  one  by  Salden  (1919)  and  an- 
other by  Bequaert  (1920).  Neither  of  these  two  last-mentioned 
authors  reports  B.  kincaidii  (Cockerell)  as  occurring  in  the  collec- 
tions from  Alaska  at  his  disposal.  All  this  indicates  that  either 
B.  kincaidii  (Cockerell)  is  endemic  to  the  Pribilof.  Islands  and 
that  Psithyrus  kodiakensis  Ashmead  is  wrongly  placed  in  the 
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synonymy  of  the  former  species,  or  that  B.  kincaidii  (Cockcrcll) 
is  not  restricted  to  the  Pribilof  Islands.  If  the  latter  alternative 
is  correct,  the  species  is  to  be  expected  on  other  outlying  islands 
near  the  Alaskan  mainland  and  even  on  the  mainland  proper. 

The  descriptions  of  this  species  by  Cockerell  and  Franklin 
agree  very  well,  except  in  regard  to  the  statement  of  length  of 
the  malar  space  in  the  queen.    Cockerell  says  "area  between  eyes 
and  base  of  mandibles  about  as  broad  as  long,"  whereas  Franklin 
states  "malar  space  about  one-half  longer  than  wide  at  apex." 
The  queen  before  me  agrees  with  Franklin's  statement,  which  I 
believe  is  to  be  regarded  as  the  correct  interpretation  of  the 
comparative  length  of  the  malar  space  in  the  queen  of  this  species. 
Otherwise  the  specimens  before  me  agree  perfectly  with  Cockerdl's 
original  description.    That  Cockerell  and  Franklin  were  dealing 
with  different  species  is  very  improbable.    The  bumblebee  fauna 
of  the  Pribilof  Islands  is  necessarily  extremely  limited,  and  be- 
sides an  instance  of  two  bumblebees  paralleling  each  other  in 
color  characters  and  in  every  other  way  excepting  in  the  length 
of  the  malar  space  is  a  rarity,  if  it  ever  occurs.    The  discrepancy 
between  the  two  descriptions  may  better  be  explained  as  due 
to  a  variable  character.     Cockerell    says,    'This    Bombus  (B. 
kincaidii)  was  the  only  bee  to  be  found  on  the  Pribilofs,  not- 
withstanding that  there  is  a  tolerable  extensive  series  of  bright- 
flowered  plants,  as  enumerated  by  Dr.  Merriam  in  Proc.  Biol. 
Soc.  Wash.  July  1892."     The  fact  that  Dr.  Hanna  took  only 
the  one  species  of  bumblebee,  further  indicates  that  only  one 
species  of  this  genus  occurs  on  the  Pribilof  Islands.* 

The  bumblebees  collected  by  Trevor  Kincaid  on  St.  Paul 
Island  in  1897  were  all  taken  between  August  1  and  25.*  Three 
of  the  queens  and  one  worker  were  collected  August  1.  The 
capture  of  the  queens  on  this  date  is  suggestive  of  some  of  the 
characteristics  of  the  biology  of  the  northern  Bremidae.  Either 
the  queens  in  such  northern  latitudes  never  produce  a  worker 
offspring  sufficient  to  relieve  the  old  queens  of  the  labor  of  for- 
aging, as  is  usually  the  case  in  more  temperate  climes,  or  these 
August  queens  were  those  destined  to  hibernate  through  the 

1  In  this  connection  it  might  be  well  to  record  the  fact  that  bumblebees  «re 
confined  solely  to  St  Paul  Island  of  the  Pribilof  Group.  During  seren  aumaers 
•pent  up  there  I  have  never  seen  one  elsewhere  and  the  natives,  who  are  qufte 
familiar  with  the  bees,  are  positive  in  their  assertions  that  the  facts  are  as  stated. 

(G.  Dallas  Hanna.) 
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winter  and  continue  the  species  the  following  spring  and  summer. 
The  queen  collected  by  Dr.  Haima  on  August  24  is  in  perfect 
condition  and  undoubtedly  is  a  queen  produced  the  same  season 
in  which  she  was  collected.  Queens  which  have  developed  or 
possess  a  colony  can  be  recognized  usually  through  the  loss  of  a 
certain  amount  of  pubescence  and  through  the  tattered  wing 
margins.  The  early  production  of  queens  and  males,  colonies  of 
small  size  and  with  a  poor  ratio  of  workers  as  compared  with 
a  colony  of  a  more  austral  species  are  phenomena  to  be  expected 
in  the  life-histories  of  our  bumblebees  inhabiting  the  far  north. 
B.  kincaidii  (Cockerell)  may  eventually  prove  to  be  a  "color 
variant  or  subspecies  of  strenuus  or  polari/'  as  Franklin  has  sug- 
gested. Of  the  two,  B.  stenuus  (Cress.)  is  perhaps  the  closer 
ally  of  B.  kincaidii  (Cockerell).  B.  strenuus  (Cress.)  seems  to 
have  a  more  western  distribution  than  B,  polaris  (Curtis),  the 
latter  being  one  of  the  common  species  in  Greenland  where  B, 
strenuus  (Cress.)  is  unknown.  B.  polaris  (Curtis),  however,  is 
reported  also  as  far  west  as  Alaska.  Ashmead's  record  of 
B.  polaris  (Curtis)  was  regarded  by  Franklin  in  1913  as  ques- 
tionable, but  since  then  the  species  has  again  been  reported 
from  Alaska  by  both  Lutz  (1916)  and  Sladen  (1919).  At 
present  the  separation  of  B.  strenuus  (Cress.),  B.  kincaidii 
(Cockerell)  and  B,  polaris  (Curtis)  is  based  almost  entirely  upon 
color  characters,  as  no  real  distinct  structural  differences  have 
been  discovered.  Such  color  characters  are  valuable,  but  subject 
to  extreme  variation  as  every  student  of  the  bumblebees  knows, 
and  future  study  may  cause  all  three  species  discussed  to  be 
considered  as  constituting  but  one  distinct  species;  this  is 
particularly  true  of  the  two  species  B.  strenuus  (Cress.)  and 
B.  kincaidii  (Cockerell). 
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NEW  SAW-FLIES  FROM  THE  PRIBILOP  ISLANDS. 

ALASKA 

BY 
ALEXANDER  D.    MACGILLIVRAY 

The  following  six  species  of  saw-flies  were  collected  on 
St.  George  Island,  Alaska  in  1920  by  Dr.  G.  Dallas  Hanna. 
The  material  was  received  for  identification  from  Mr.  E.  P. 
Van  Diizee,  Curator,  Department  of  Entomology  of  the 
California  Academy  of  Sciences,  and  the  types  of  the  new 
species  have  been  deposited  in  that  institution. 

1.  Pontania  sueta  MacGillivray,  new  species 

Male:  Head  polished,  dull,  not  punctulate;  clypeus  nar- 
rowly shallowly  emarg^nate,  emarg^nation  subangular  at  bottom, 
clypeal  lobes  very  broad,  rounded;  antennal  furrows  broad  and 
distinct,  partially  interrupted  by  a  linear  elevation  at  middle,  linear 
on  dorsal  aspect ;  ocellar  and  interocellar  furrows  distinct,  connect- 
ing with  each  other  and  the  antennal  furrows;  postocellar  area 
broader  than  long, convex, polished; frontal  crest  recognizable, only 
slightly  elevated,  not  broken ;  pentagonal  area  distinct,  bounding 
walls  linear,  not  elevated ;  ocellar  basin  depressed,  limited  by  walls 
of  pentagonal  area,  depression  greater  adjacent  to  median  ocellus; 
median,  fovae  broad,  shallow,  ventral,  margin  angular;  supra- 
clypeal  area  elevated:  antennae  with  fourth  segment  one-third 
longer  than  third,  fifth  longer  than  third  but  shorter  than  fourth, 
segments  roughened,  setiferous ;  lobes  of  mesonotum  polished,  sur- 
face roughened  with  numerous  shallow  punctures;  mesopleurae 
polished,  dull,  setiferous;  claws  cleft,  the  inner  ray  nearly  as 
long  as  the  outer ;  wings  hyaline,  stigma  and  costa  and  veins  very 
light  brownish  in  color;  body  black,  with  the  following  parts 
rufous:  clypeus,  spot  on  vertical  orbits,  extending  for  one-half 
length  of  occipital  orbits,  narrow  margin  to  pronotum,  distal 
third  of  femora,  tibiae,  tarsi,  and  caudal  abdominal  tergum  ancf 
sternum.     Length  4.5  mm. 

Holytpye,  male,  No.  822,  Mus.  Calif.  Acad.  Sci. ;  collected 

by  G.  Dallas  Hanna,  June  30,  1920. 

Type  locality,  St.  George  Island,  Alaska. 

2.  Pontania  stipata  MacGillivray,  new  species 

Male:  Head  polished,  dull,  not  punctulate;  clypeus  trtmcate; 
labrum  quadrangular,  nearly  as  long  as  broad ;  antennal  furrows 
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broad  and  shallow,  continuous,  punctiform  caudad  of  lateral 
ocelli,  not  interrupted ;  ocellar  and  interocellar  furrows  wanting ; 
postocellar  area  not  differentiated  from  the  vertex  on  each  side, 
caudal  portion  slightly  elevated;  frontal  crest  hardly  elevated, 
not  broken ;  median  fovea  shallow,  oval,  small,  distinct ;  pentagonal 
area  broadly  convexly  elevated,  including  ocellar  basin,  walls  of 
pentagonal  area  wanting,  lateral  portions  sloping  into  antennal 
furrows ;  ocellar  basin  with  slight  depression  adjacent  to  median 
ocellus,  surface  of  ocellar  basin  with  slight  depression  adjacent 
to  median  ocellus,  surface  of  ocellar  basin  and  dorsal  surface 
of  frontal  crest  meeting  at  a  different  angle;  supraclypeal  area 
not  prominent ;  antennae  with  third  and  fourth  segments  subequal, 
the  fifth  slightly  shorter,  surface  roughened  and  densely  finely 
setiferous;  mesonotum  polished,  surface  of  median  and  lateral 
lobes  with  dense  shallow  punctures ;  mesopleurae  dull,  setiferous ; 
claws  cleft,  inner  ray  hardly  one-half  as  long  as  outer  ray ;  wings 
hyaline,  costa  and  stigma  pale,  veins  brownish;  body  black  with 
the  following  parts  brownish:  labrum,  tips  of  femora,  tibiae, 
tarsi,  and  last  abdominal  tergum  and  sternum.    Length  5  mm. 

Holotype,  male.  No.  823,  Mus.  Calif.  Acad.  Sci. ;  collected 
by  G.  Dallas  Hanna,  June  30,  1920. 

Type  locality,  St.  George  Island,  Alaska. 

3.  Pontania  subatrata  MacGilHvray,  new  species 

Male:  Head  polished,  dull,  not  punctulate;  clypeus  narrowly 
broadly  emarginate,  emargination  rounded,  clypeal  lobes  narrow 
and  angular ;  labrum  short,  broader  than  long,  rounded ;  antennal 
furrows  traceable  from  the  pretentorinae  to  the  occiput,  very  broad 
ventrad  of  lateral  ocelli,  narrower  and  deeper  on  dorsal  aspect; 
ocellar  and  interocellar  furrows  wanting;  postocellar  area  flat, 
not  limited  except  by  antennal  furrows;  frontal  crest  wanting, 
not  elevated  above  surrounding  surfaces ;  median  fovea  an  obscure 
oval  depression,  longer  than  broad;  pentagonal  area  not  dis- 
tinguishable, sides  rounded  off  to  the  antennal  furrows;  ocellar 
basin  flat  to  slightly  convex,  small  puncture-like  depression  adja- 
cent to  the  ventral  margin  of  median  ocellus;  supraclypeal  area 
not  prominent;  antennae  with  fourth  and  fifth  segments  sub- 
equal,  distinctly  longer  than  third,  segments  roughened,  finely 
setaceous;  mesonotum,  including  lobes  and  mesoscutellum. 
polished,  shining;  claws  cleft,  inner  ray  short,  about  one-half 
the  length  of  the  outer;  wings  hyaline,  the  costa  and  stigma 
pale,  the  veins  brownish;  body  black  with  the  following  parts 
brownish;  the  knees,  tibiae,  and  tarsi,  all  sometimes  strongly  in- 
fuscated  and  nearly  black.    Length  4  mm. 
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Female:  Specimen  of  what  is  taken  as  the  femak  of  this 
species,  in  poor  condition,  has  labium,  tegulae,  and  extreme  angles 
of  pronotum  pale,  the  pale  markings  of  legs  are  lighter  colored ; 
saw-guides  stout,  dorsal  margin  straight,  ventral  and  caudal 
margins  continuously  uniformly  convex,  forming  a  blunt  point 
with  the  dorsal  margin,  setiferous.    Length,  4  mm. 

Holotype,  male,  No.  824,  Mus.  Calif.  Acad.  Sci.;  collected 

by  G.  Dallas  Hanna,  June  30,  1920. 

Type  locality,  St.  George  Island,  Alaska. 

4.  Pontania  sublorata  MacGillivray,  new  species 

Male:  Head  polished,  dull,  not  punctulate;  clypeus  narrowly 
broadly  emarginate,  emarg^nation  rounded,  clypeal  lobes  broad 
and  rounded;  labrum  as  broad  as  long,  rounded;  antennal  fur- 
rows broadly  interrupted,  dorsal  and  ventral  portions  deep,  dis- 
tinct; ocellar  and  interocellar  furrows  wanting;  postocellar  area 
not  elevated,  not  limited  except  by  antennal  furrows;  frontal 
crest  not  prominent,  not  broken,  hardly  raised  above  .surrounding 
surface ;  pentagonal  outline  distinguishable,  not  prominent ;  ocel- 
lar basin  depressed,  irregular ;  median  fovea  broad,  shallow,  oval 
depression,  not  prominent;  supraclypeal  area  not  prominent; 
antennae  with  fourth  segment  very  slightly  longer  than  third  and 
fifth,  segments  roughened  and  densely  finely  setiferous ;  mesono- 
tum  polished,  the  median  lobe  and  the  cephalic  half  of  each  lateral 
lobe  finely  punctured;  mesoscutellum  polished;  mesopleurse  pol- 
ished, dull;  claws  cleft,  inner  ray  not  one-half  the  length  of 
outer ;  wings  hyaline,  veins  pale,  costa  and  veins  brownish ;  body 
black  with  the  following  parts  brownish:  margin  of  clypeus, 
labrum,  spot  at  comers  of  compound  eyes,  sometimes  indistinct, 
distal  ends  of  femora,  tibiae,  and  tarsi,  metatibiae  more  or  less 
infuscated,  and  caudal  tergum  and  sternum  of  abdomen. 

Holotype,  male,  No.  825,  Mus.  Calif.  Acad.  Sci.;  collected 

by  G.  Dallas  Hanna,  June  30,  1920. 

Type  locality,  St.  George  Island,  Alaska. 

5.  Pachynematus  venustus  MacGillivray,  new  species 

Male:  Head  not  punctured,  dull,  very  sparsely  roughened; 
clypeus  polished,  very  broadly  shallowly  emarginate,  cl3rpeal  lobes 
broad,  angles  rounded;  labrum  polished,  rounded;  antennal  fur- 
rows broad  deep  depressions,  traceable  from  the  pretentorinae 
to  occiput,  narrow  and  deep  near  ocelli,  convergent  from  middle 
of  length  to  occiput ;  ocellar  furrow  broad  and  shallow,  connected 
with  but  elevated  above  the  antennal  furrows;  interocellar  fur- 
row an  inconspicuous  broad  puncture;  ocellar  areas  not  strongly 
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minute  tcx>th  at  middle ;  abdomen  polished,  setaceous ;  color  black 
elevated,  pentagonal  area  identifiable,  side  walls  not  elevated, 
rounded;  ocellar  basin  broadly  concave,  with  three  slight  eleva- 
tions ;  frontal  crest  short,  not  extending  beyond  antenna!  furrows, 
not  strongly  elevated,  almost  wanting,  not  broken ;  median  fovea 
broad  shallow  inconspicuous  depression;  antennse  with  fourth 
segment  longer  than  third,  segments  setiferous,  roughened; 
mesonotum  and  mesopostscutellum  polished,  bare,  cephalic  two- 
thirds  with  shallow  punctures;  mesopleuron  polished,  sparsely 
setiferous ;  abdomen  polished,  sparsely  setiferous  with  short  setae ; 
wings  prominent,  hyaline,  costa  and  stigma  pale,  veins  brownish ; 
claws  with  a  minute  erect  tooth  at  middle;  body  black  with 
distal  third  of  femora,  tibiae  entirely,  and  tarsi  brownish. 
Length  6  mm. 

Female :  The  female  differs  in  having  median  fovea  shallower, 
antennae  and  ocellar  furrows  not  so  distinct;  mesonotum  and 
mesopostscutellum  polished,  not  punctured;  cerci  extending  to 
ends  of  saw-guides,  stout  and  setiferous;  saw-guides  stout,  dorsal 
margin  straight,  ventral  and  distal  margins  continuous,  oblique, 
forming  a  point  at  distal  end  with  dorsal  margin;  color  black 
with  the  following  parts  brownish:  clypeus,  labrum,  mandibles, 
tcgulae,  pronotum  very  narrowly,  median  lobe  of  mesonotum 
except  central  black  spot,  mesopleurae,  inconspicuous  in  great 
part,  distal  ends  of  coxae,  trochanters,  distal  ends  of  femora, 
tibiae,  and  tarsi.  Length  7  mm. 

Holotype,  male.  No.  826,  Mus.  Calif.  Acad.  Sci. ;  collected 
by  G.  Dallas  Hanna,  June  30,  1920. 

Type  locality,  St.  George  Island,  Alaska. 


6.  Pachyncmatus  vcrnus  MacGillivray,  new  species 

Male:  Head  not  punctured,  but  irregularly  roughened  or 
granular ;  clypeus  polished,  deeply  and  roundly  and  very  narrowly 
emarginate,  clypeal  lobes  sharply  angularly  pointed;  labrum 
polished,  rounded ;  antennal  furrows  broadly  interrupted  on  mid- 
dle of  cephalic  aspect,  narrow  and  deep  near  pretentorinae,  broad 
and  shallow  near  ocelli,  then  divergent  to  occiput ;  ocellar  furrow 
wanting;  ocellar  area  not  elevated,  sides  flat,  pentagonal  area 
slightly  elevated  as  a  whole  and  outline  identifiable ;  frontal  crest 
wanting;  median  fovea  a  broad  shallow  depression,  longer  than 
broad,  inconspicuous ;  antennae  with  the  fourth  segment  distinctly 
longer  than  the  third,  roughened,  densely  setaceous ;  median  lobe 
of  mesonotum  polished,  cephalic  two-thirds  with  broad  shallow 
punctures,  lateral  lobes  and  mesoscutellum  not  punctured  or  very 
sparsely ;  mesopleura  polished,  setaceous ;  wings  large,  prominent, 
stigma  and  costa  pale,  other  veins  brownish;  claws  with  a  very 
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with  the  following  parts  brownish :  distal  ends  of  femora,  tibue, 
tarsi,  and  caudal  end  of  abdomen.    Length  5.5  mm. 

Holotypc,  male.  No.  827,  Mus.  Calif.  Acad.  Sci. ;  collected 

by  G.  Dallas  Hanna,  June  30,  1920. 

Type  locality,  St.  George  Island,  Alaska. 
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ORTHOPTERA,    NEUROPTERA,    HEMIPTERA    AND 

LEPIDOPTERIA  FROM  THE  PRIBILOF  ISLANDS, 

ALASKA 

BY 

EDWARD   P.   VAN   DUZEE 

Curator,  Department  of  Entomology 

Among  the  insects  collected  by  Dr.  G.  Dallas  Hanna  on  the 
Pribilof  Islands  in  1920  are  several  which  belong  to  the  orders 
mentioned  above.  The  Lepidoptera  are  of  special  interest  since 
no  species  of  this  order  has  heretofore  been  recorded  from  these 
islands.  The  Neuroptera  listed  below  were  determined  by  Mr. 
Nathan  Banks  and  the  Lepidoptera  by  Messrs  Barnes  and 
Lindsey. 

ORTHOPTERA 
1.  Blattella  germanica  (Linn.) 

St.  George  Island,  July  1.  This  insect  has  been  introduced 
into  the  Pribilof  Islands  on  at  least  two  different  occasions.  The 
first  time  it  was  exterminated  by  freezing  it  out  of  the  kitchen 
where  it  had  become  established. 

NEUROPTERA 
2.  Anabolia  simplex   Banks 
St.  Paul  Island,  August  10.    Three  examples. 

3.  Chilostigma  praeterita  Walker 
St.  Paul  Island,  June  21,  and  August  10.    Three  individuals. 

4.  Limnophilus  kincaidi  Banks 

St.  Paul  Island,  August  10.     Nineteen  examples. 

* 
HEMIPTERA 

5.  Irbisia  sericans  Stil 

St.  Paul  Island,  August  10  to  25.    St.  George  Island,  July  19. 
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LEPIDOPTERA 
6.  Hyphoraia  subnebulosa  Dyar 

Three  males  and  one  female  were  taken  on  St.  George  Island, 
June  30.  With  these  were  taken  five  larvae  apparently  belonging 
to  this  species.  Two  of  these  are  larger  and  perhaps  half  g^own. 
They  are  heavily  clothed  with  long  soft  hairs  which  increase  in 
length  posteriorly  and  are  rather  closely  appressed.  In  one  the 
hair  is  fulvous  throughout ;  in  the  other,  fulvous  on  the  sides  and 
glossy  black  dorsally.  The  smaller  specimens  are  similarly 
colored  but  have  shorter  and  more  erect  hair. 

7.  Agrotiphila  alaskae  Grote 

St.  George  Island,  June  30.  Two  examples  showing  some 
variation  in  distinctness  of  markings  and  depth  of  coloring ;  one 
malformed,  or  perhaps  teneral  specimen  has  a  more  rufous 
tinge,  paler  beyond  the  t.  p.  line,  with  the  ordinary  spots  pale 
and  contrasting. 

8.  Psychophora  sabini  Curtis 

Of  this  species  there  are  64  specimens  taken  on  St.  Paul 
island,  June  29  to  July  12,  which  are  in  condition  suitable  for 
preservation.  This  series  shows  a  most  remarkable  variation  in 
color  and  markings  with  no  two  specimens  alike.  From  the  more 
typical  form  they  vary  to  an  almost  uniform  fulvous-brown  or 
become  strongly  banded.  Among  the  latter  the  median  area 
becomes  almost  black  in  one  extreme  and  of  a  light  gray  in 
the  other.  This  series  would  make  a  most  interesting  study  in 
insect  variation. 

9.  Phlyctaenia  washingtonalis  Grote 

Four  smaller  specimens  were  taken  on  St.  George  Island. 
June  30,  and  one  larger  one  on  St.  Paul  Island,  July  12. 

10.  Phlyctaenia  sp. 

One  specimen  of  a  clearly  marked  species  was  so  determined 
by  Barnes  &  Lindsey.    It  was  taken  on  St.  Paul  Island,  July  7. 
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11.  Argyroploce  schulziana  Fabricius? 

St.  Paul  Island,  July  12,  one  example  in  poor  condition. 
Barnes  &  Lindsey  report  this  identification  as  very  doubtful  and 
add  that  this  "specimen  is  very  probably  the  bentleyana  of  Curtis 
(Ross  Voyage)  but  not  that  of  Donovan  (Brit.  Ins.).  This 
name  is  supplanted  in  both  the  Dyar  and  Barnes  &  McDtmnough 
catalogues  by  schulsiana." 


12.  Borkhausenia  pseudospretella  Stain  ton 

St.  Paul  Island,  July  7,  one  example  in  fair  condition. 

In  addition  to  the  above  species  there  is  one  micro  in  verv 
poor  condition,  which  Barnes  &  Lindsey  think  may  be  an  Adelia. 
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INTRODUCTION. 

In  the  preparation  of  this  list  we  have  endeavored  to 
get  a  representative  collection  of  diptera  from  the  state  of 
Oregon,  but  we  have  had  little  or  no  opportunity  to  col- 
lect in  some  of  the  faunal  areas.  Collectors  in  the  state 
will  at  least  have  something  to  work  from  and  we  hope  to 
see  the  list  greatly  increased  in  the  near  future.  Cosmopoli- 
tan species  have  been  listed  without  giving  any  particular 
data.  Considering  the  great  area  of  the  state  and  the  diversity 
of  ecological  conditions,  our  list  seems  quite  small  and  it  is 
intended  only  as  a  preliminary  report.  Aldrich's  Catalogue 
lists  only  89  species  of  diptera  from  Oregon,  but  we  must 
add  to  this  number  about  40  species  having  a  general  dis- 
tribution and  at  least  six  species  mentioned  as  occurring  all 
along  the  Pacific  coast.  Of  Aldrich's  89  species,  we  have 
been  unable  to  find  24;  seven  of  these  are  species  described 
by  Loew,  five  are  Bigot's  species,  and  six  are  species 
described  by  Williston.  One  hundred  and  seventy-eight 
species  in  this  list  have  been  described  since  the  publication 
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of  the  Aldrich  Catalogue,  and  several  European  tpedci  ait 
included  which  were  not  known  from  North  America  at  that 
time.  The  rediscovery  of  many  old  species  has  been  more 
gratifying  to  us  than  the  discovery  of  a  number  of  unde- 
scribed  ones. 

Most  of  the  collecting  was  done  in  the  Hood  River 
Valley,  Forest  Grove,  the  Mt.  Jefferson  region,  and  the 
section  around  Corvallis.  Our  collecting  time  has  been  short, 
as  work  on  the  list  was  commenced  in  the  early  summer  of 
1917,  and  most  of  the  work  had  to  be  done  in  spare  time. 
Naturally,  we  spent  most  of  the  limited  time  at  our  disposal 
in  collecting  specimens  that  were  of  especial  interest  to  us; 
as  a  consequence,  many  of  the  families  are  not  adequately 
represented.  The  diptera  collection  at  the  Oregon  Agri- 
cultural College  formed  a  nucleus  on  which  to  build;  the 
earliest  records  are  a  little  previous  to  1 900,  and  some  speci- 
mens were  collected  in  1906  and  1907  by  Mr.  J.  C.  Brid- 
well.  No  extensive  collections  of  Oregon  diptera  are  known 
to  us  outside  of  those  we  have  assembled. 

Space  does  not  permit  of  a  detailed  comparison  of  this 
list  with  others,  such  as  the  New  Jersey  and  Florida  lists 
written  by  C.  W.  Johnson,  but  such  a  comparison  is  inter- 
esting to  the  student  of  distribution.  This  preliminary  paper 
lists  953  species  from  Oregon;  Johnson  gives  845  species  for 
Florida  and  1662  species  for  New  Jersey.  Certain  families 
of  the  diptera  are  well  represented  in  Oregon,  although  only 
one  group,  the  Syrphidae,  has  been  collected  extensively.  In 
the  Asilidx  only  one  species  is  common  to  Oregon  and 
Florida  and  there  is  no  species  common  to  Oregon  and 
New  Jersey.  Each  region  has  a  distinct  dipterous  fauna, 
with  a  sprinkling  of  widely  distributed  forms,  some  of  which 
are  boreal  and  some  cosmopolitan. 

PHYSICAL  FEATURES  OF  OREGON 
The  state  of  Oregon  has  an  area  of  95,607  square  miles. 
In  altitude,  it  ranges  from  sea  level  to  over  10,000  feet  on 
some  of  the  mountain  peaks.  The  annual  rainfall  ranges 
from  70  inches  or  more  on  the  coast  to  nine  inches  in  parts 
of  the  eastern  plains  region. 

The  Cascade  Range  has  a  great  effect  on  the  climate  and 
faunal  distribution;  the  Coast  Range  has  less  influence,  being 
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low  and  more  or  less  broken;  distinct  in  the  north,  it  is 
merged  into  a  complex  mass  in  the  south  known  as  the 
Klamath  Mountains,  a  joining  of  the  Cascade,  Sierra 
Nevada  and  Coast  ranges.  Toward  the  south,  the  general 
elevation  west  of  the  Cascades  increases. 

Forest  Grove  is  about  28  miles  west  of  Portland  in  a 
region  of  rolling  hills  which  are  heavily  wooded  to  the  north 
and  south.  There  is  a  good  deal  of  level  farmland  with 
occasional  patches  of  woodland  or  swamp.  The  annual 
rainfall  is  about  45  inches,  the  wet  season  coming  in  the 
winter  and  spring.  Corvallis  is  about  65  miles  south  of 
Forest  Grove,  in  what  is  known  as  the  Willamette  valley 
region.  Many  of  our  records  are  from  Mary's  Peak,  a 
mountain  in  the  Coast  Range  of  about  4,000  feet  elevation, 
lying  some  1 5  miles  south  of  Corvallis. 

The  seacoast  is  largely  a  series  of  sand-beaches  inter- 
rupted by  rocky  headlands,  and  is  a  region  of  rather  heavy 
rainfall.  The  summers  are  cool,  and  a  heavy  growth  of 
grass  and  ferns  spreads  over  the  sand  ridges.  Several  miles 
north  of  Tillamook,  these  ridges  inclose  a  number  of  lakes. 
The  last  geological  movement  of  the  coast  region  here  was 
one  of  subsidence,  the  sea  advancing  over  the  land  and 
drowning  the  rivers  in  the  lower  portion  of  their  channels. 

The  Hood  River  Valley  is  a  great  sloping  lava  plain 
from  the  foot  of  Mt.  Hood  to  the  Columbia  River ;  through 
this  old  plain  the  Hood  River  has  cut  a  deep  channel.  Most 
of  the  land  is  very  fertile  and  the  uncleared  sections  are  well 
forested.  The  section  known  as  Dee  is  in  the  middle  valley, 
much*higher  than  the  level  of  the  Columbia.  Parkdale  is 
almost  at  the  foot  of  Mt.  Hood  and  has  an  elevation  of 
about  3,000  feet.  Over  the  eastern  rim  of  hills  lies  the 
Mosier  Valley,  a  different  type  of  country.  In  these  few 
miles  the  rainfall  drops  from  30  to  about  12  inches,  and 
crossing  the  next  range  of  hills,  we  come  to  the  Dalles,  at 
the  edge  of  a  great,  wind-swept,  arid  region. 

The  picturesque  region  around  Mt.  Jefferson  has  fur- 
nished many  interesting  records  in  the  diptera.  Mt.  JeflFer- 
son  rises  rather  abruptly  from  the  rim  of  Lake  Pamelia, 
which  has  an  altitude  of  3,800  feet,  and  towers  majestically 
above  the  timber  line  to  the  zone  of  gnarled  and  twisted 


hmntm  wmma.  Nortk  ot  cIk  mmtiin  is  Jdkr- 
Pkrk  or  Hu^g  Valcy,  set  a  cIk  kikhoar  <rf  cIk  Cms- 
cakks  at  aa  dnraticMi  oi  5*400  Co  6»000  feet.  la  ages  past, 
great  glaciers  mored  down  from  At  mooataia  aad  fbrmcd 
this  park,  splittiag  as  they  advaaced  aad  goiag  both  east 
aad  west;  tlieir  roaaaats  are  stiD  preseat  oa  tiK  sides  of  the 
peak.  The  park  is  a  series  of  beaotiful  dear  lakes,  dumps 
of  trees,  aad  meadows.  la  the  spriag,  the  wild  flowers  car- 
pet the  mouataia  meadows  aad  the  iasects,  while  aot 
abuadaat,  are  mostly  uacommoa  forms,  so  that  the  collect- 
tag  there  is  f  asdaatiag. 

Oregon  east  of  the  Cascades  is  largdy  a  plateau,  broken 
in  the  far  east  and  south  by  mountain  ranges  aad  low  rocky 
hills.  There  are  maay  fertile  vadleys,  but  much  of  the  region 
is  arid.  The  dcvadon  averages  4,000  feet.  Scarcely  any 
collecting  has  been  done  in  the  Blue  Mountains  country  or 
in  the  southeast  where  there  are  many  lakes  and  small 
streams. 

DISTRIBUTION 

Collectors  in  the  past  have  noted  the  fact  that  diptera 
from  the  western  United  States  resemble  those  of  Europe 
more  doscly  than  do  the  species  in  the  eastern  part  of  the 
country,  there  being  many  cases  of  specific  identity.  Osten 
Sacken  discussed  this  rcsemblence  at  length  in  his  ''Western 
Diptera."  The  Trichoccrac  arc  not  so  rare  in  California 
as  Osten  Sacken  was  led  to  think  from  his  limited  collecting, 
and  in  Oregon  they  are  very  abundant  in  the  winter  and 
early  spring.  The  genus  Villa  (Anthrax)  is  not  so  well  rep- 
resented in  Oregon  as  farther  south,  but  the  asilid  genus 
Cyrtopogon  is  rich  in  species,  many  of  the  forms  appearing 
to  be  limited  to  the  Lx)wcr  Boreal  zone.  The  western  syrphid 
genera  Arctophila,  Pocota  and  Pyritis  arc  typically  north- 
western forms,  and  there  are  many  species  of  Chilosia  and 
Pipiza  in  this  area.  Two  species  of  the  cyrtid  genus 
Eulonchus  are  not  uncommon  in  parts  of  Oregon,  but  the 
two  other  known  species  in  the  genus  are  probably  more 
southern  in  their  range.  The  Blepharoceridx  are  typically 
western  diptera  and  are  remarkably  abundant  in  the  Hood 
River  valley  of  Oregon.  The  western  fauna  as  a  whole  is 
limited  to  the  line  of  summer  dryness  in  its  spread  to  the 
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eastward,  and  this  line  seems  more  impassable  than  the 
Rocky  Mountains.  The  summers  are  usually  dry  some  dis- 
tance west  of  the  Cascades  in  Oregon. 

The  life  zones  of  Oregon  have  not  been  worked  out  in 
detail  like  those  of  California,  but  the  general  divisions  are 
known.  Dipter^  are  not  so  limited  in  their  distribution  as 
are  the  majority  of  plants  and  animals,  but  they  are  for  the 
most  part  characteristic  of  certain  areas  and  associations. 
Our  material  is  much  too  meagre  to  work  out  their  distribu- 
tion and  we  shall  not  attempt  any  general  conclusions  on  this 
point.  The  coastal  strip  is  usually  known  as  the  Canadian 
or  lower  Boreal,  except  around  the  mouth  of  the  Columbia 
River  where  the  Transition  comes  in.  Dr.  E.  C.  Van  Dyke 
has  recently  published  a  paper  on  the  life  zones  of  Oregon, 
Washington,  and  California,  and  certain  of  his  terms  are 
used  in  designating  the  different  areas.  The  name  Van- 
couveran  corresponds  very  closely  to  the  term  Transition 
and  is  applied  to  nearly  all  of  Oregon  west  of  the  Cascades ; 
the  fauna  it  contains  is  quite  a  distinct  one.  The  Willamette 
valley  is  pure  Vancouveran  and  Van  Dyke  believes  that  it 
has  changed  very  little  since  the  Tertiary  period.  A  sub- 
division of  this  zone  along  the  coast  is  termed  the  Pacific 
Maritime,  and  is  found  in  western  Washington  and  the 
northern  coast  region  of  California;  it  is  a  region  of  much 
moisture  and  many  species  in  the  coleoptera  tend  toward 
melanism  there.  There  are  some  evidences  of  this  tendency 
among  the  diptera  from  this  region. 

A  modified  branch  of  this  Vancouveran  starts  in  west  cen- 
tral Oregon  and  runs  south,  including  the  mountains  of 
southern  Oregon  and  northern  California;  it  follows  along 
the  western  slope  of  the  Cascades  down  into  the  California 
Sierra,  possibly  reaching  into  Lower  California.  In  this 
Sierran  fauna  certain  species  seem  to  be  broken  up  into  rather 
weak  races  in  the  chaos  of  the  Klamath  Mountains.  Above 
the  Sierran  we  find  the  Canadian  zone,  which  is  not  very  ex- 
tensive in  Oregon.  The  great  Upper  Sonoran  area  of  eastern 
Washington  pushes  down  in  a  wedge  to  the  center  of 
Oregon,  nearly  connecting  with  the  Upper  Sonoran  coming 
up  through  Nevada  from  Mexico;  here  we  find  the  Great 
Basin  fauna. 


202  CAUFORSIA  ACADEMY  OP  SCIENCES        (Phc  4tb  Sou 

The  Hudson!  an  zone  is  narrowed  in  Oregon  and  follows 
down  the  Cascades  into  the  Sierra  of  California,  ascending 
as  it  goes  south,  until  in  southern  California  it  is  limited  to  a 
few  mountain  peaks.  The  zones  of  eastern  Oregon  have  not 
been  carefully  worked  out,  but  there  are  a  number  of  moun- 
tains extending  up  into  the  Canadian  and  Hudsonian  zones. 
A  great  many  records  will  be  added  to  the  diptera  list  when 
this  region  is  worked  over.  Many  of  the  typical  Califomian 
zone  species  are  not  found  in  Oregon  as  far  as  our  collecting 
shows,  but  we  have  obtained  some  of  these  forms  and  more 
will  be  found  in  the  southern  part  of  the  state.  The  Van- 
couveran  and  Pacific  Maritime  zones  are  rich  in  species  of 
Mycetophilidx,  many  of  which  are  undescribed. 
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Family  TIPULID^ 


Fig.  1.    Nephrotoma  erythrophrys  Will.  Wing  and  head  from  side. 

The  craneflies  are  usually  quite  easily  distinguished  from 
the  other  diptera  by  the  long  legs  and  characteristic  wing 
venation.  They  have  a  blunt  snout  and  often  very  long  palpi. 
One  of  the  other  distinguishing  marks  of  the  family  is  a 
V*shaped  suture  on  the  upper  part  of  the  thorax.  A  few 
species  are  wingless.  The  adults  frequent  meadows  and  edges 
of  woods  where  there  is  a  rank  growth  of  vegetation  and 
most  are  found  near  water.  Many  species  come  to  lights. 

The  larvae  are  aquatic  or  semi-aquatic  and  are  usually 
root  feeders  and  scavengers.  The  terrestrial  larvae  are  com- 
monly known  as  'leather  jackets**  and  may  injure  root  crops. 

Nearly  all  of  the  species  listed  below  were  determined  by 
Dr.  C.  P.  Alexander;  these  are  marked  C.  P.  A.  det. 

1.    Dicranomyia  concinna  (Will.) 

Hood  River,  VI-3  (Cole).  C.  P.  A.  det.  Described  as 
a  Limnobia. 

2.  Dicranomyia  particeps  Doane 

Hood  River,  X.26  (Cole).     1908,  Ent.  News,  XIX,  p.  7. 

3.  Dicranomyia  stigmata  Doane 
Corvallis,  IV.18.     C.  P.  A.  det. 

4.    Geranomyia  diversa  O.  S. 
Hood  River,  X-SO  (Cole).     C.  P.  A.  det. 

5.    Limnobia  califomica  O.  S. 
Forest  Grove,  IV.20   (Cole).     C.  P.  A.  det. 
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6.    Lmmobia  tdophibi  O.  S. 

Corvallis,  IV.20  and  V-28;  Mt.  Angd  (Epper).  C 
P.  A.  det.  Very  common  at  Forest  Grove  in  September 
and  October  around  thickly  wooded  sections.  A  disturbance 
of  the  underbrush  in  more  or  less  moist  sections  will  often 
start  hundreds  of  them  into  flight. 

7.    Dicranoptycha  lobrina  O.  S. 
Forest  Grove,  VII-8  and  12  (Cole). 

8.    Ormoeia  subcomuta  Alex. 

Forest  Grove,  III-20  to  26  and  Hillsboro,  IV-1  (Cole). 
A  good  series  of  this  small  form  was  taken  in  a  small 
swampy  area.  1920,  Pomona  College  Joum.  Ent.  and 
2^1ogy,  XII,  88.  The  western  representative  of  O.  met" 
genu  (O.  S.) 

9.    Ormoaia  atylifer  Alex. 

Forest  Grove,  VI.3  (Cole).  C.  P.  A.  det.  1919,  Insec. 
Insc.  Mens.  VII,  p.  146.  A  species  near  deviata  Dietz. 

III  If  t*lAt%TAFfl      9lflAlS       A  lA^r 

M\f»        JCtfllOU^dfl    <lllvi>    /\1CX. 


Forest  Grove,  VI-3  (Cole).  C.  P.  A.  det.  Two  females 
collected.  Previously  known  from  the  single  type  female 
from  Calif.  1914,  Proc.  Acad.  Nat.  Sci.  Phila.,  LXVI,  p. 
585. 


11.  Erioptera  oregonensis  Alex. 

Tillamook,  III-26  (A.  C.  Burrill).     1920,  Pomona  Col- 
lege  Jour.  Ent.  and  Zoology  XII,  87. 

12.  Molophilus  comatus  Doane 
Hood  River,  X-l  (Cole).  C.  P.  A.  det. 

13.  Molophilus  nitidus  Coq. 

Hood  River,  VI-2  (Cole)  ;  Forest  Grove,  V-4  (Burrill). 

14.  Helobia  hybrida  (Meig.) 

Corvallis,  V-29 ;  Hood  River  VI-8  (  Cole ) .     C.  P.  A.  det. 
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15.    Cladura  oregona  Alex. 

Forest  Grove,  IX.30  (Cole).   C.  P.  A.  det.  1919,  Insec. 
Insc.  Mens.,  VII,  p.  147. 

16.  Crsrpteria  americana  Alex. 

Mt.  Angel  (Epper).     1917,  Can.  Ent.,  XLIX,  p.  29. 

17.  PhyUolabis  latifolia  Alex. 

Forest  Grove,   111-28    (Cole).     1920,  Pomona  College 
Joum.  Ent.  and  Zoology,  XII,  p.  90. 

18.  Limnophila  cressoni  Alex. 

Corvallis,  IV.29  (Cole).     C.  P.  A.  det.  1917,  Can.  Ent, 
XLIX,  p.  208. 

19.    Eriocera  sp.  near  eriophora  Will. 

Grant  Co.,  VII-1    (Chamberlin).     One  mutilated  speci- 
men.    C.  P.  A.  det. 

20.    Tricyphona  ampla  Doane 

Corvallis,  IX-25;  Forest  Grove,  V-S,  20  and  X-3  (Cole). 
C.  P.  A.  det. 

21.    Tricyphona  aperta  Coq. 

Hood  River,  VI-8  (Cole),    det.  with  a  doubt  by  Alex- 
ander. 

22.    Tricyphona  constans  Doane 
Forest  Grove,  111-29  (Cole).     C.  P.  A.  det. 

23.    Tricyphona  sparsipunctata  Alex. 

Corvallis,   V-14    (Moulton);   HiUsboro,   IV-1    (Cole). 
1920,  Pomona  College  Joum.  Ent.  and  Zoology,  XII,  p.  90. 

24.    Polyangaeus  maculatus  Doane 
Forest  Grove,  V-20  (Cole).     One  specimen. 

25.    Ctenophora  angustipennis  Loew 

Common  at  Corvallis  and  vicinity  in  April  and  May,  but 
taken  as  late  as  October  29.    The  tunnels  of  the  larvae  in 
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dead  heartwood  of  prune  trees  mllowt  the  winter  ntns  to 
totk  in  and  Prof.  Lovett  has  found  the  spedes  to  be  of  some 
economic  importance  for  this  reason. 

26.    Nephrotoma  cafifomica  (Doane) 
CorvaUis,  VI.2.     1908,  Ent.  News,  XIX,  p.  176.. 

27.    Nephrotoma  erjrthrophryt  (Will.) 
Joseph.     C.  P.  A.  det. 

28.    Nephrotoma  femiginea  (Fabr.) 

Hood  River,  VI-3  to  15  (Cole).  The  larvae  were  col- 
lected around  the  bases  of  strawberry  plants  in  large  numbers 
in  early  May,  at  which  date  some  had  commenced  to  pupate. 
The  damage  to  the  plants  could  not  be  easily  estimated  as 
the  strawberry-root  weevil  was  at  work  in  the  same  places. 
C.  P.  A.  det. 

29.    Nephrotoma  macrophallua  (Dietz) 

Forest  Grove,  VII-8  (Cole).  C.  P.  A.  det.  1918,  Trans. 
Amer.  Ent.  Soc.,  XLIV,  p.  114. 

30.    Holoniaia  rubiginosa  Loew 

Corvallis,  VI-10;  Oswego;  Cascadia,  VIII;  Hood  River, 

VI  (Cole). 

31.    Tipula  aequalis  Doane 

Forest  Grove,  VII.22  (Cole). 

32.    Tipula  albofascia  Doane 
Corvallis,  V-22.1898. 

33.    Tipula  angustipennis  Loew 

Corvallis;  Forest  Grove,  IV-20  to  V-IO  (Cole).     C.  P. 

A.  det. 

34.    Tipula  armata  Doane 

CorvaUis;  Forest  Grove,  V-17  (Cole).     C.  P.  A.  det. 

35.    Tipula  califomica  Doane 

Corvallis  IX.25;  Forest  Grove  V-20  (Cole).  C.  P.  A. 
det.  1912,  Annals  Ent.  Soc.  Amer.,  V,  p.  49. 
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36.    Tipula  carinmta  Doane 
Corvallis,  X.26toXI.21. 

37.    Tipula  fallax  Loew 
CorvaUis,  IV- 18  to  V.9, 

38..   Tipula  pubera  Loew 
Corvallis,  V.12  (Gcntncr).     C.  P.  A.  dct. 

39.  Tipula  retusa  Doane 
Forest  Grove,  VI 1-22  (Cole).     C.  P.  A.  dct. 

40.  Tipula  apemax  O.  S. 
Corvallis,  V-S  and  IV.19  (Cole).     C.  P.  A.  dct. 

41.    Tipula  streptocera  Doane 
Corvallis,  VI.13.     C.  P.  A.  det. 

42.    Tipula  tristia  Doane 
Forest  Grove,  V-S  (Cole). 

43.    Tipula  unicincta  Doane 
Corvallis,  V.2S.     C.  P.  A.  det. 

44.    Tipula  usitata  Doane 
Corvallis,  VI-2. 

Family  PTYCHOPTERIDiE 

These  crane-flies  are  distinguished  from  the  Tipulidae  by 
having  the  V-shaped  suture  poorly  defined  and  by  lacking 
the  second  anal  vein.  The  larvae  are  quite  remarkable  in 
^ructure,  having  an  extensile,  elongated  breathing  tube  on 
the  caudal  end.  The  pupa  has  one  of  the  thoracic  horns 
greatly  elongated  and  breathes  through  this  while  the  body 
is  covered  with  mud  or  water. 

45.    Ptychoptera  lenia  O.  S. 
Hood  River,  VhS  (Cole).     C.  P.  A.  det. 
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Corrallis-  V-25:  Albany.  V-2  aai  Forest  Giwc,  n^20 
(Cole). 

49.    Trkfaocoa^  cold  Alex. 

Forest  Grme,  XMl.  III-20,  26,  and  HiUsboro,  IV-l 
(Cole).  C.  P.  A.  det.  1919,  Can.  Ent.,  LL  p.  162.  Para- 
types  of  this  species  were  reared  from  turnips  at  Vancouver, 
Wash.,  Dec  12,  1918  (Wm.  GUes). 

tCciiiit  Bittse^m^rpkfils  Alexander   ifii.   Free   Acad.   Nit  Sd.   PbHa., 

LXVIII,  ^  54$- 

TTht  wptaet  of  tkit  watm  in  Noftk  America  will  hare  to  be  oompared  witk 
tke  Eofopean  fonni  before  they  can  be  made  o«t  with  any  certainty.   Many 

af  the  UNKiet  leem  to  be  holaictic  and  it  b  piobable  that  tome  ol  oar 

rrf^^nonymt.    Some  oi  the  tpeciet  collected  in  OrevHi  ooold  not  be 
mined  owing  to  thit  eonditioa  in  the  taxooomj  ol  the  gronp. 
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50.    Tricfaocen  trichopten  O.  S. 
Forest  Grove  in  Dec,  Jan.  and  Feb.  (Cole).     C.  P.  A. 
det. 

Family  DIXID^ 
Small  slender  6ies,  all  belonging  to  the  genus  Dixa.  There 
are  eight  species  listed  from  North  America.  The  adults 
resemble  mosquitoes  but  are  not  pilose  and  do  not  bite;  they 
are  found  in  moist  localities  where  there  is  abundant  vegeta- 
tion.   The  larvae  are  aquatic  and  resemble  mosquito  larvc 

51.     Dixa  centralis  Loew 
Hood  River,  X-l  (Cole). 

Family  PSYCHODID^ 


Fig.  3.    Psfchoda  cinerea  Banks. 

The  moth-fiies  are  attracted  to  lights  in  great  numbers. 
Some  are  found  on  tree  trunks  and  many  in  damp,  shady 
places,  often  on  the  undersides  of  leaves  or  on  the  surface 
of  some  stagnant  pond.  They  are  also  found  on  windows 
and  in  outhouses  in  the  winter  and  spring. 

Many  of  the  species  have  aquatic  larvx,  Maurina  (Peri- 
coma)  preferring  swift  streams  and  being  provided  with 
ventral  suckers  on  the  abdomen.  Some  larvx  occur  in  cow- 
dung  and  in  decaying  vegetable  matter.  The  larvc  have 
spiracles  and  tracheal  gtlls. 
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52.    Piychoda  dnercft  Banks 

Common  at  Hood  River  and  Forest  Grove  in  late  Decem- 
ber and  January.  On  rainy  days  many  could  be  found  under 
old  sheds  or  in  protected  places  on  the  bark  of  trees ;  females 
were  observed  about  excrement. 

53.    Ptychoda  tchisura  Ktncaid 
Hood  River,  VII.9  (Cole). 

54.    Psychoda  sigma  Kincaid 

Forest  Grove,  111-28  and  VI-3  (Cole).  On  the  latter 
date  collected  at  light. 

55.    Pericoma  sitchana  Kincaid 
Hood  River,  VM9  (Cole). 

Family  CHIRONOMIDiE 


Fig.  4.    Chironomus  colei  Malloch. 

This  family,  the  midges,  now  includes  two  subfamilies, 
the  Tanypinae  and  Chironominae.  They  might  be  called  '*sun- 
set-flies,"  often  appearing  in  swarms  at  that  time.  Many 
are  seen  in  the  air  in  the  autumn,  dancing  in  the  sunshine, 
usually  near  some  body  of  water.  They  can  be  collected  at 
lights  in  large  numbers.  The  adults  resemble  mosquitoes 
superficially,  but  have  poorly  developed  mouth  parts  and  the 
costa  is  not  continued  all  the  way  around  the  wing.  The 
males,  as  in  the  Culicidx,  have  feathery  antennae.  Midges 
usually  alight  with  the  fore  legs  in  the  air  and  mosquitoes 
as  a  rule  raise  the  hind  legs. 


Vol.  XU  cole  AND  LOVBTT—UST  OP  OREGON  DIPTBRA  211 

Almost  all  the  species  are  aquatic  in  the  eariy  stages,  the 
larvae  feeding  on  decaying  vegetable  substances  and  tiny 
aquatic  organisms.  A  few  are  terrestrial,  one  lives  in  sap  and 
one  species  mines  the  leaves  of  water  plants.  Many  species 
furnish  food  for  trout. 


56.    Chironomus  colei  Mall. 

Forest   Grove,   VI-S    (Cole).     1919,  Proc.  Cal.  Acad. 
Sci.,  Ser.  4,  IX,  p.  255. 

57.    Chironomus  plumosus  (Linn.) 
Corvallis  (Churchill). 

58.    Chironomus  riparius  Meig. 

Forest  Grove,  III-IO,  20  and  VI-3   (Cole);  Hillsboro, 
IV-l  (Cole). 

59.    Chironomus  viridis  Macq. 
Forest  Grove,  V-l?  (Cole). 

60.    Tan)rtar8us^  dissimilis  Johann. 
Forest  Grove,  VI.2  (Cole).     At   light.     1905,    N.   Y. 
State  Museum,  Bull.  86,  p.  292. 

61.  Tan)rtar8U8  fatigans  Johann. 

Forest  Grove,  111-28  (Cole).     1905,  N.  Y.  State  Mu- 
seum, Bull.  86,  p.  292. 

62.  Tanytarsus  obediens  Johann. 

Forest  Grove,  IV-5  (Cole).     1905,  N.  Y.  State  Museum, 
Bull.  86,  p.  286. 

63.    Tanytarsus  politus  Mall. 

Forest  Grove,  III-20  and  VI-3   (Cole);  Forest  Grove, 
V-4  (BurriU).  1915,  Bull.  111.  St.  Lab.  Nat.  Hist.  X,  p.  493. 

64.     Metriocnemis  flavifrons  Johann. 
Forest  Grove,  III-26  to  IV.14   (Cole).     1905,  N.  Y. 
State  Museum,  Bull.  86,  p.  301. 

3 A  number  of  species  were  collected  at  Forest  Grove  which  could  not  be 
determined  with  certainty;  some  of  them  are  probably  undescribed. 
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Form  Grore,  VI-3  (Cole).   At  ligfit.  1915.  Bd.  DL  St 
Lab.  Nat.  Hist.  X,  p.  506. 


66i    Crico^opm  liiffucMtUB  Pauiz. 
Forest  Grove,  VI.3  (Cok).    At  light. 

67.  CMnpfocladins  bywinQs  Schrank 

Vciy  commoii  at  Forest  Grove  in  eariy  tpring,  often  teen 
in  swanns  in  sonny  afternoons;  III-3  to  IV-5  (Cole). 

68.  OrthocladiQS*  obnmbnitiis  Johann. 

Forest  Grove,  111-28  and  VI.3  (Cole);  HiUsboro,  IV-l 
(Cole).   1905,  N.  Y.  State  Museum,  BuU.  86,  p.  281. 

69.    Orthocladiua  nivoriundua  Fitch 
Forest  Grove,  1 1 1-28  and  Hillsboro,  IV-l  (Cole). 

70.    Orthocladiua  sordiddlua  Zett 
Forest  Grove,  VI-3  (Cole).    At  light. 

71.    Diamesa  chorea  Lundb. 
Forest  Grove,  VI.3    (Cole).     At  light. 

72.    Paradunio  alaskensis  (Coq.) 

Several  specimens  of  this  curious  chironomid  were  taken  at 
Seaside  Beach  by  L.  G.  Gcntner,  VIIM5.1914.  Aldrich 
lists  the  species  from  Newport  in  his  Catalogue. 

73.    Tanjrpua  d3rari  Coq. 
Forest  Grove.  III-4  (Cole). 

74.    Tanypus  flavifrons  Johann. 

Forest  Grove,  V-H  (Cole);  Hillsboro  IV-l  (Cole). 
1905,  N.  Y.  State  Museum  Bull.  86,  p.  150. 

75.    Tanypus  monilis  (Linn.) 
Forest  Grove,  111-26  to  VI-3  (Cole). 

^species  of  tfait  gcnut  were  common  in  the  tpring  and  early  timmier  at 
Foreflt  Grove  and  leveral  of  tlioee  collected  are  apparently  undetcribed. 
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Family  CERATOPOGONIDJE 

We  follow  Malloch  in  making  this  group  a  family  sep- 
arate from  the  Chironomidae.  Here  belong  the  ^'punkies"  or 
**no-see-ums"  which  are  wicked  biters  and  are  so  small  that 
an  ordinary  net  will  not  keep  them  out.  The  thorax  is  large, 
but  does  not  project  over  the  head  as  in  the  true  Chirono* 
midae.  The  species  of  Culicoides  are  especially  bloodthirsty; 
some  of  the  other  genera  are  said  to  attack  insects,  attaching 
themselves  to  the  body  and  wings. 

The  larvae  of  most  are  aquatic  or  semi-aquatic,  often  being 
found  in  decaying  wood  that  is  submerged. 

76.     Culicoides  biguttatus  (Coq.) 

Forest  Grove,  VI-3  (Cole).  Taken  at  light.  Malloch 
det. 

77.    Culicoides  sanguUugus  ^Coq.) 

Forest  Grove,  VI.3  (Cole).  Taken  at  light.  Malloch 
det. 

78.    Forcipom3aa  cilipes  (Coq.) 
Forest  Grove,  VI-3  (Cole).  Malloch  det.  Taken  at  light. 

79.     Serromyia  femorata  (Meig.) 
Forest  Grove,  V-S  (Cole).    Malloch  det. 

80.     Hartomyia^  mallochi  Cole,  new  species 


Fig.  5.     Hartornyia  mallochi  Cole,  n.  sp.  Wing  of  holotypc. 

Female:  Length  1.5  mm.  Head  and  its  appendages black> 
the  antennae  brownish  black  with  pale  pile.  Mesonotum, 
scutellum  and  postnotum  black  subshining,  the  bristles  black. 
Scutellum  with  a  bristle  on  each  side  near  the  base  and  two 

SThis  genus  was  erected  by  Malloch  in   1915,  Bull.  III.  State  Lab.  Nat 
Hist.  X,  Art.  VI,  p.  339. 

December  14,  1921 
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apical  bristles.  Pleura  black,  mostly  shining.  Halteres  black- 
ish near  the  base,  the  knob  whitish. 

Abdomen  dull  black,  nearly  devoid  of  pile  on  the  basal 
half,  the  apical  half  with  longer  sparse  brown  pile.  Legs 
entirely  brownish  blade,  the  tarsal  daws  large  and  equal. 
Basal  joint  of  hind  tarsus  a  Uttle  less  than  twice  as  I(Mig 
as  second  joint;  joints  of  the  tarsi  with  pile  longer  than  their 
diameters.  Tip  of  hind  tibia  with  several  short  bristles. 
Wings  whitish  hyaline,  the  anterior  veins  heavy  and  brown- 
ish yellow,  the  other  veins  very  thin;  [wtiole  of  the  media 
about  the  length  of  the  cross  vein  (see  fig.  5) ;  cubitus  foriu 
distinctly  proximad  of  the  cross  vein. 

Holotype,  female,  No.  828,  Mus.  Calif.  Acad.  Sci.;  F.  R. 
Cole  collector,  March  28,  1919. 

Type  locality,  Forest  Grove,  Oregon. 

The  species  would  run  to  couplet  6  in  Malloch's  table  of 
spedes,  but  differs  from  antennalis  m  size,  color  of  halteres, 
and  in  lacking  spines  on  the  last  tarsal  joint.  It  is  larger 
than  arctica  with  large  tarsal  claws.  The  spedes  is  named  for 
Mr.  J.  R.  Mallodi,  the  author  of  the  genus,  whose  Bne  paper 
on  the  Chironomidx  of  Illinois  has  been  very  useful  in  work- 
ing up  this  family. 

Fsmay  CULICID^ 


Fig.  6.     CuUx  pipient  Liniueus. 
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The  mosquitoes  have  the  wings  clothed  with  scales  and 
there  is  no  discal  cell ;  the  ocelli  are  lacking.  Not  all  species 
"bite  and  only  a  few  come  into  houses.  They  are  found  at 
all  altitudes  and  in  all  lands,  myriads  occurring  in  the  Arctic. 
Birds  and  dragon-flies  prey  on  the  adults,  and  the  larvx 
serve  as  food  for  fishes  and  dragon-fly  nymphs. 

The  larvae  are  aquatic,  some  requiring  little  water  for 
their  development.  They  differ  in  habits,  some  feeding  on 
decaying  vegetable  material  and  others  preying  on  small 
organisms. 

81.    Anopheles  occidentalis  D.  &  K. 

Corvallis;  Klamath  Falls  (Dyar  and  Caudell).  1906, 
Proc.  Biol.  Soc.  Wash.,  XIX,  p.  159. 

82.    Anopheles  punctipennis  (Say) 

Corvallis;  Forest  Grove,  II  and  III  (Cole);  Portland, 
VI.30  (Dyar  and  Caudell). 

83.    Anopheles  pseudopunctipennis  Theob. 
Corvallis,  IX-6;  Forest  Grove,  11-17  to  XII-?  (Cole). 

84.    Theobaldia  annulata  (Schrank) 
Reported  from  Calif,  to  B.  C.  in  Aldrich^s  Catalogue. 

85.     Culiseta  consobrina   (Desy.) 
Warm  Springs. 

86.     Culiseta  incidens  (Thoms.) 

Corvallis  (Theobald);  Klamath  Falls  (Dyar  and 
Caudell). 

87.     Culiseta  inomata  (Will.) 
Klamath  Falls  (Dyar).    Reported  from  Cal.  to  B.  C. 

88.     Culiseta  sylvestris  (Theob.) 
Fish  Lake. 

89.    Culiseta  stigmatosoma  (Dyar) 

Klamath  Falls  (Dyar).  1907,  Proc.  U.  S.  Nat.  Mus. 
XXXIL  p.  123. 
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90l    ColBpipitH  linn. 
FofcM  Grave,  111-26  (Cole). 

91.    AadM  cyrrid  (Cbq.) 
Btmu;  Klimith  FaDi  VII.27  (Dyar  and  CandeD) ;  Cof^ 
vallU. 

92.    Acdca  hnadootoa  Djrmr? 
Corvallis.    Dr.  Dyar  in  making  the  deterrninadoB  of  dut 
and  the  following  tpedes  ttated  that  main  were  necessary 
for  a  certain  determination  of  the  species.    1916,  Ins.  Insc 
Menstr..  IV,  p.  83. 

93.    Aedea  pahutris  Dyar 
Corvallis.    1916,  Ins.  Insc.  Menstr..  IV,  p.  89. 

94.    Aedet  varipalpus  (Coq.) 
Ashford  (Dyar  and  Caudell) ;  Portland  (Currie). 

Fsmily  MYCETOPHILID^ 


Fig.  7.    Boletina  aim  Colt,  n.  sp.  Drawing  of  holotype. 

In  the  fungus-gnats  the  abdomen  ends  in  a  forceps-like 
process  in  the  males,  and  in  a  pointed  ovipositor  In  the 
females.  The  thorax  is  usually  highly  arched.  Malloch  has 
recently  divided  this  group  into  five  families  l»it  in  this  paper 
only  the  Sciara  group  is  considered  as  a  separate  family. 

The  adults  are  found  in  situations  conducive  to  fungus 
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growth,  damp,  dark  places,  and  can  often  be  swept  from 
grass  in  shady  places.  Some  are  found  on  tree  trunks;  and 
windows  in  old  deserted  houses  are  good  places  to  collect 
in  certain  seasons.  Western  Oregon  is  undoubtedly  rich  in 
forms  of  this  group  and  the  list  given  below  could  be  greatly 
increased  by  one  interested  in  the  family.  In  addition  to  the 
species  we  have  listed  there  are  some  which  could  not  be 
identified  with  certainty,  owing  to  the  lade  of  material  or  to 
the  imperfect  condition  of  the  specimens.  One  species  each 
of  Lei  a,  Brachypeza,  Rhymosia,  Odontopoda  and  Mycomjra 
were  taken  and  six  species  of  Mycetophila,  which  could  not 
be  identified. 

95.    Bolitophila  hybrida  (Metg.) 

Forest  Grove,  III-28  (Cole);  Tillamook,  III-26  (Bur- 
riU). 

96.    S3rmmeru8  annulatus  (Meig.) 

Several  specimens,  taken  at  Corvallis,  IX- 10  (Cole),  are 
probably  this  species,  which  has  been  recorded  from  New 
Jersey  and  New  Hampshire.  The  wing  venation  is  the  same 
as  that  given  in  Williston^s  Manual  on  page  134  (Ples- 
tiana),  but  the  wing  is  more  pointed. 

97.  Diadocidia  borealis  Coq. 

Forest  Grove,  IMO,  IIM4  and  V.2  (Cole).  In  one 
female  the  tip  of  the  first  radial  vein  is  distinctly  proximad 
of  the  end  of  the  anterior  branch  of  the  cubitus. 

98.  Apemon^  maudae  (Coq.) 
Corvallis,  V-S  to  V-SO. 

99.    Apemon  pectoralis  (Coq.) 
Corvallis,  VI-4. 

100.    Platyura  nigra  Cole 

Forest  Grove,  V-20  (Cole).  1919,  Proc.  Cal.  Acad.  Sci. 
Ser.  4,  IX,  p.  222. 

101.    Macrocera  formosa  Loew 
Hood  River,  V.2  (Cole). 

^1909,  Genera  Intectoruin,  Myeelophilids,  p.  2a 
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102.    Tetragooeun  pimpla  Coq. 
Forctt  Grove,  II-I7  (Cole), 

103.    Tetragoneura  quintana  Cole,  new  species 

Male:  Length,  3.5  mm.  General  body  color  black.  Head 
blade,  the  palpi  and  other  mouth  parts  blackish  brown. 
Antennae  bladcish,  the  third  joint  twice  as  long  as  wide,  the 
succeeding  joints  decreasing  in  length  to  the  last  joint,  which 
is  half  again  as  long  as  the  penultimate. 

Mesonotum,  scutellum,  pleura  and  postnotum  Uadc,  with 
a  brownish  tinge,  made  lighter  by  the  gray  pollen.  Bristles 
of  thorax  yellowish.  Halteres  brownish  yellow,  the  knobs 
darker. 

Abdomen  dull  blackish  brown  with  sparse  yellowish  pile. 
Hypopygium  bladcish  brown,  the  lower  forceps  rather  large, 
the  tip  excavated,  with  a  yellow  thorn  below.  Hind  legs 
blackish  brown,  including  the  coxae;  middle  legs  with  the 
femora  yellowish  brown;  fore  legs  with  the  coxae,  femora 
and  base  of  tibae  more  or  less  yellowish.  Wings  grayish 
hyaline,  the  costa  and  radial  veins  heavy  and  dark  brown, 
the  other  veins  thinner  and  paler ;  subcosta  ends  in  Ri  nearer 
the  base  of  the  radial  sector  than  the  humeral  cross-vein. 
Cell  Ri  very  small,  usually  forming  a  small  triangle;  anterior 
branch  of  cubitus  detached  at  base  but  reaching  proximad  of 
base  of  R-M  cross  vein. 

Female:  Much  like  the  male,  the  femora  paler.  Geni- 
talia yellowish.  The  basal  two  joints  of  the  antennae  yel- 
lowish and  angles  of  pronotum  yellow. 

Holotype,  male,  No.  829,  and  allotype,  female,  No.  830, 
Mus.  Calif.  Acad.  Sci.;  F.  R.  Cole,  collector,  March  27, 
1919. 

Type  locality,  Forest  Grove,  Oregon. 

This  is  the  fifth  species  in  the  genus  Tetragoneura  one  of 
which  is  a  fossil  species.  The  one  described  above  is  in  the 
group  with  bicolor  and  pimpla,  where  the  subcosta  ends  in 
Ri  but  differs  in  color  from  both  of  these,  in  the  shape  of 
the  cell  Ri,  and  in  the  forking  of  the  cubitus,  the  anterior 
branch  not  being  detached  in  the  related  species. 
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104.    Sciophila  hirta  Meig. 

Forest  Grove,  1 1 1- 15  (Cole).  One  female  was  taken  and 
the  description  given  by  Johannsen  fits  it  exactly.  The  length 
is  5  mm  and  the  length  of  the  wing  5  mm.  It  is  a  European 
species  reported  from  Greenland. 


105.     Dziedzickia^  immaculata  Cole 

Forest  Grove,  V.2  (Cole).    1919,  Proc.  Cal.  Acad. 

Sen  4,  IX,  p.  222. 

106.  Dziedzidda  oregona  Cole 

Forest  Grove,  IMO  (Cole).  1919,  Proc.  Cal.  Acad.  Sci., 
Ser.  4,  IX,  p.  223. 

107.  Mycomya  mendax  Johann. 

Forest  Grove,  IMO  and  V-2  (Cole).  1910,  Maine  Agr. 
Exp.  Sta.,  Bull.  180,  p.  182. 

108.  NeurateUa*  coxaUs  (Coq.) 

Forest  Grove,  III-28  (Cole).  Several  specimens  collected. 
1905,  Jl.  N.  Y.  Ent.  Soc.,  XIII,  p.  68  (Anadinia). 

109.    Boletina  atra  Cole,  new  species 

Male :  Head,  thorax,  and  abdomen  blade.  Antennae  and 
mouth  parts  black.  First  two  antennal  joints  about  as  broad 
as  long,  the  last  joint  longer  than  any  of  the  preceding  eight. 
Mesonotum,  pleura  and  scutellum  thinly  gray  pollinose;  the 
median  dorsal  stripe  on  mesonotum  semishining,  wedge- 
shaped  and  divided  by  a  longitudinal  row  of  short  yellow 
bristles;  on  either  side  of  the  median  vitta  is  a  faintly  defined 
oval  spot  destitute  of  pollen;  bristles  of  the  thorax  yellow. 
Halteres  yellow. 

Abdomen,  including  the  genitalia,  opaque  black;  pile  of 
the  genitalia  black,  the  rest  of  the  abdominal  pile  yellowish. 
Lateral  daspers  of  the  genitalia  with  two  small  curved  apical 
spines  and  a  larger  yellow  pre-apical  spine.  Fore  coxae  more 
or  less  yellow,  the  two  hind  pair  blade.  Femora  and  tibiae 
yellowish,  the  trochanters  and  tips  of  the  hind  femora 
brown;  tarsi  blackish  brown;  tibial  spurs  brown.    Wings 

^1909,  Genera  Intcctorum,  Mycetophilidc,  p.  44. 
ai856,  Dipterologic  Italioe,  Prodromut  I,  p.  195. 
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nearly  hiraline,  the  apical  half  gmjiA;  costal  and  radial 
veins  heavy  and  black,  the  other  veins  lighter;  Sc  ends  in  C 
slightly  beyond  base  of  Rs;  Cu  forks  slightly  dbtad  of  the 
base  of  the  R-M  cross  vein ;  costs  prolongied  beyond  tip  of 
Rs  nearly  half  way  to  Mi  (see  fig.  7). 

Female :  Very  nearly  the  same  as  the  male  in  color  and 
structure.  The  last  antennal  joint  proportionately  shorter 
than  in  the  male.  Genitalia  brown. 

Holoiype,  male,  No.  831,  and  allotype,  female.  No.  832, 
Mus.  Calif.  Acad.  Sci.;  F.  R.  Cole,  collector,  March  14, 
1919. 

Type  locality,  Forest  Grove,  Oregon. 

The  writer  collected  three  female  paratypes  at  Forst 
Grove  and  Hiilsboro,  Oregon,  a  little  later  in  the  year.  The 
species  is  very  near  sobris  Johannsen.  A  single  male  of  a 
closely  related  species  was  collected  at  about  the  same  time 
and  near  the  same  place ;  this  form  is  clearly  separable  only 
by  characters  of  the  male  genitalia. 

110.    Boletina  inopa  Coq. 

One  pair  taken  at  Forest  Grove,  I- 10  (Lane) ;  same 
locality,  X-11   (Cole). 

111.    Leia  winthemi  Lehmann 
Forest  Grove,  IX- 14  (Cole). 

112.    Phthinia  curta  Johann. 

Forest  Grove,  11-20  and  XII-17  (Cole).  1911,  Fungus 
Gnats  of  N.  A.,  part  III,  p.  291. 

113.    Ccelosia  flavicauda  Winnertz 
Hood  River,  X-11  (Cole). 

114.  Ccdoaia  pygophora  Coq. 

Forest  Grove,  III-21  (Cole).  One  specimen  taken.  1904, 
Proc.  Ent.  Soc.  Wash.,  VI,  p.  170. 

115.  Rhymoaia  sp.  A.,  Johann. 

Forest  Grove,  V-17  (Cole).  1911,  Fungus  Gnats  of 
N.  A.,  part  III,  p.  310. 
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116.    Teimaphilus  tenebrota  (Coq.) 

A  single  male,  taken  at  Forest  Grove,  III-21  (G>le),  in 
most  respects  answers  the  description  of  the  female  given  by 
CoquiUett.  It  differs  in  having  all  of  the  coxc  bladdsh,  the 
femora  and  tibiae  brown,  the  tarsi  blackish  brown.  Wings 
as  figured  by  Johannsen. 

117.    Bzechia'  cineinnati  Johann. 

Forest  Grove,  V-5  and  XM5  (Cole).  1912,  Fungus 
Gnats  of  N.  A.,  part  IV,  p.  69. 

118.  Exechia  obediens  Johann. 

A  very  common  species  in  winter  and  early  spring  at 
Forest  Grove.  1912,  Fungus  Gnats  of  N.  A.,  part  IV,  p.  73. 

119.  Exechia  umbratica  (Aldr.) 
Corvallis,  XI-15. 

120.  Dynatosoma  nigrina  Johann. 

Forest  Grove,  1 1 1-6  (Cole).  One  female  collected.  1912, 
Fungus  Gnats  of  N.  A.,  part  IV,  p.  75. 

121.  Mycothera  f eneatrata  (  Coq. ) 

Forest  Grove,  11-10  to  XII-13  (Cole).  One  of  the  com- 
monest mycetophilids  in  this  locality. 

122.  Mycetophila  falcata  Johann. 

Forest  Grove,  V.2  (Cole).  1912,  Fungus  Gnats  of  N.  A., 
part  IV,  p.  93. 

123.    Mycetophila  fatua  Johann. 
Forest  Grove,  11-25  (Cole),  op.  cit.  p.  102. 

124.    Mycetophila  lassata  Johann. 
Forest  Grove,  III-6  (Cole),   op.  cit.,  p.  101. 

125.    Mycetophila  lenta  Johann. 
Tillamook,  III-26  (Burrill).  op.  cit.,  p.  102. 

^The  ipcciet  of  thit  genut  are  very  diflkuU  to  separate,  the  male  aeoitmlia 
offering  the  best  characters  for  classification.  There  are  at  least  fire  undeter- 
mined species  in  material  collected  at  Forest  Grove  from  April  to  December. 
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Forest  Grove,  IV-S  (Cole) ;  CorvtUit,  M4  (Gentiier). 

127.    M]rcetopliila  nraticm  Loew 
Forest  Grove,  III-6  (Cole).   L4irge  series  taken. 

128.    M]rcetopliilm  mutica  vmr.  A,  Johann. 
Forest  Grove,  IIM4  (Cole).    1912,  Fungus  Gnats  of 
N.  A.,  part  IV,  p.  93. 

129.  M]rcetopliila  perita  Johann. 
Forest  Grove,  V-14  (Cole),  op.  cit.,  p.  90. 

130.  MTcetophila  punctata  Metg. 

Forest  Grove,  V-14  (Cole) ;  Tillamook.  111-26  (BurriU). 
This  is  one  of  the  commonest  and  most  widely  distributed 
species.  The  Oregon  specimens  are  darker  than  eastern 
specimens  in  my  collection. 

131.    Mycetophila  scalaris  Loew 
Hood  River,  X-2  (Cole). 

Family  SCIARIDiE 

These  small  flies  are  separated  from  the  Mycetophilidae 
by  several  dipterists  and  are  easily  recognized  by  the  vena- 
tion and  much  shorter  coxae. 

The  larvae  are  scavengers  but  some  do  damage  to  mush- 
rooms.  Many  species  breed  in  leaf  mold. 

132.    Sciara^o  scita  Johann. 

Newport  (Aldrich) ,  type  locality.  1912,  Fungus  Gnats  of 
N.  A.,  part  IV,  p.  135. 

133.    Neotciara^^  munda  (Johann.) 

Forest  Grove,  111-26  and  IV-S  (Cole).  1912,  Fungus 
Gnats  of  N.  A.,  part  IV,  p.  127. 

lOSererml  q>€cicf  of  thit  genitt  were  taken  which  cannot  be  identified  with 
certainty  without  male  q>edmens;  tooie  are  probably  undetcribed. 

1^1918,  Ann.  Ent.  Soc  Amer.  XI,  p.  320. 
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134.    BuKDortste  ocddCDttUs  Coq. 
Albany,  VI-17  (Creel).  This  species  has  a  I<Hig  proboscis 
and  feeds  on  flowers. 

Family  CECIDOMYIID^ 


Hormosomyia  oregonensis  Felt.   Drawing  of  b«no-topo- 


In  the  tittle  gaU>midges  the  antennx  are  many  jointed  and 
often  with  whorls  of  hairs.  There  are  usually  three  longi- 
tudinal veins  and  the  costa  continues  around  the  wing. 

The  family  is  an  immense  one  and  the  larval  habits  vary 
s<»newhat.  A  great  majority  of  the  species  cause  abnormal 
growths  on  plants  and  some  are  recognized  by  their  galls 
alone. 

Scarcely  any  material  was  taken  in  this  family,  most  of 
that  sent  to  Dr.  E.  P.  Felt  being  probably  undescribcd.  More 
specimens  will  be  required  before  the  identification  of  the 
species  of  Lestremia,  Prionellus,  Rhabdophaga  and  Lasiop- 
tera  can  be  made  with  certainty.  A  female  of  a  species  of 
Lasioptera  taken  near  Forest  Grove  has  36  antennal  seg- 
ments, more  than  have  been  recorded  from  any  other  Amcr* 
ican  species  according  to  Dr.  Felt. 
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135.    MMf9ti€bi  dMtnictor  (Say) 

« 

This  f tmout  wheat  pett,  known  aa  the  Hessian  Fl]r»  b 
found  west  of  the  Cascades  in  Oregon  and  often  does  con- 
siderable damage. 

136.  Aphidoletea  meridioaalis  Felt 

Specimens  taken  at  Forest  Grove  and  Corvallis  (Rock- 
wood  and  Lovett).  1908t  N.  Y.  State  Mus.t  Bull.  124, 
p.  397. 

137.  PHonelliis  boulderenaia  Felt 
Recorded  from  Oregon  by  Felt. 

138.  Dasyneura  leguminicola  (Lintn.) 

The  clover  seed  midge,  common  throughout  western  Ore- 
gon and  an  important  pest  in  many  clover  growing  sections. 

139.  Hormoaomsria^^  oregonensis  Felt 

Forest  Grove,  X-10  (Cole).  Described  as  a  new  genus 
and  species  in  the  Porricondylaris  in  the  article  referred  to 
above.  It  is  one  of  the  non-gall-making  species.  Two  males 
were  taken  of  this  species. 

140.    Colpodia  cold  Felt 

Forest  Grove,  VI-2  (Cole).  This  species  is  described  by 
Dr.  Felt  as  related  to  C.  smericmns.  1919,  Ent.  News, 
XXX,  p.  223. 

12  If  If,  Eat  Newt»  XXX,  p.  aaa 
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FAMILY  BIBIONID£ 


Fig.  9.    Bibio  nervotus  Loew 

The  males  and  females  of  these  ungainly  little  "March 
flies"  often  differ  considerably,  the  females  having  grotesque 
little  heads.  They  emerge  in  April  and  May  and  often  on 
bright  sunshiny  days  they  will  appear  in  swaims,  sailing 
about  in  an  aimless  sort  of  way. 

The  larvz  have  a  false  segment  behind  the  head  which  is 
well  developed  and  has  spiny  processes.  They  are  Bcaven> 
gers,  feeding  on  decaying  vegetable  matter  or  excrement.  A 
few  feed  on  grass  roots. 

141.    BiUo  hirtus  Loew 
This  species  is  usually  less  common  that  the  following  and 
emerges  a  week  or  more  later.    It  has  been  reported  as  in- 
jurious to  turnips  in  one  section  of  the  state. 

142.  Bibio  ncrvosu*  Loew 
Vei7  common  in  spring  and  early  summer. 

143.  Bilno  variabilis  Loew 
Reported  from  Oregon  by  Coquillett. 
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144.  DOoplitis  icroliniii  Loew 
OdeU,  X.14  (H.  F.  Wilson). 

145.  DOoplitis  tibialis  Loew 
Hood  River,  VI.8  (Cole). 

Fanuly  SCATOPSID^ 


Fig.  10.    Scaiopse  notaia  Lina. 

These  very  small  blade  flies  were  formerly  included  in  the 
Bibionidae  but  now  are  generally  given  family  rank.  The 
costa  and  two  veins  next  to  it  are  thidcened,  the  other  veins 
being  very  weak.  The  larvae  of  all  the  known  spedes  are 
recorded  as  breeding  in  excrement.  Several  spedes  have  been 
bred  from  sewers. 

146.    Scatopse  notata  Linn. 
Corvallis,  XI.30  (Bridwell) ;  Crystal  Lake  VI-S. 

147.    Rhegmoclema^^  atrata  (Say) 
Hood  River,  X.3  (Cole) ;  Corvallis. 

148.    Reichertellai^  coUaris  Mel. 

Corvallis,  IX-IO  (Cole),  1916  Wash.  Exp.  Sta.,  Bull, 
130,  p.  10. 

IS  1 91 2,  Zool.    Anzeiger,  XL»  p.  276. 
1^1912,  Zool.  Anzeiger,  XL,  p.  a^t. 
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Family  SIMULIID^ 


Fig.  11.     Prosimulium  fmlvum  (Coq.) 

These  tiny  Sies  are  easily  recognized  and  are  variously 
known  as  black-flies,  buffalo  gnats  and  sand-flies.  The 
females  "bite",  as  many  are  willing  to  testify,  and  are  some- 
times very  troublesome  to  stock  and  man.  The  larvc  live 
in  running  water,  often  in  swift  currents,  and  feed  on  small 
animals  and  algx.  Peculiar  fans  on  the  head  create  a  current 
toward  the  mouth.  They  are  anchored  to  rocks  by  a  suck- 
ing disc  near  the  tail  and  by  a  silken  line,  and  breathe  by 
means  of  a  peculiar  organ  near  the  tip  of  the  body;  the 
larvx  move  like  geometrid  larvae. 

149.    Prosimulium  fulvum  (Coq.) 
Pamelia  Lake,  Mt.  Jefferson,  elevation  3,000  feet.  (Brid- 
well).    Mallochdet. 

150.    Prosimulium  hirtipes  (Fries.) 
Sand  Mountain,  VI-20:    Dee,    VM7     (Cole);    Fortst 
Grove,  IV-20   (Cole);  Mt.  Jefferson,  VIMS   (BridweU). 
Malloch  det. 

151.    Simulium  faivittatum  Mall. 
Hood  River  (Cole).    Very  common  in  July  in  the  wUlow 
flats  along  the  Columbia  River.  They  make  dieir  appear- 
ance about  sundown  and  late  bathers  then  are  glad  to  put 
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on  their  dotfaet  and  fo  boac  1914,  U.  S.  Bur.  Ent,  Tedi. 
Seriei,  No.  26.  p.  31. 

1S2L    Simullum  vhtitain  ZetL 
Narrows,  VIM.    MaUoch  dee. 


Famflr  BLEPHAROC£RID£ 


Fig.  12.    BiUttcepkidn  srmtdit  O.  S. 

These  flies  could  be  mistaken  for  Tipulidx  at  first  glance. 
The  venation  is  quite  characteristic  and  there  are  creases  in 
the  membrane  which  give  the  impression  of  a  secondary 
venation.  The  females  are  predaceous.  The  larvx  live  in 
swift  streams,  attaching  themselves  to  rocks  by  means  of 
ventral  sudcers.  They  feed  on  minute  aquatic  organisms. 
Many  of  the  flies  are  swept  away  in  the  swift  current  as  they 
emerge  from  the  pupal  cases,  being  unable  to  get  their  wings 
unfolded  in  time.  This  may  account  for  the  few  species  in 
existence. 

These  flies  are  not  uncommon  along  some  of  the  swift 
streams  of  Oregon  and  one  species  of  Blepharocera  taken  in 
the  Hood  River  valley,  as  well  as  a  small  species  of  Bibio- 
cephala  occasionally  collected,  will  be  described  later  by  Mr. 
Leroy  Childs.  These  two  undescribed  species  were  not  found 
in  any  such  numbers  as  were  the  two  forms  listed  below. 
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153.    BiUocephala  pandis  O.  S. 

Common  at  Hood  River  along  the  stream  of  that  name. 
The  first  specimens  were  collected  about  the  middle  of  May 
and  were  seen  in  large  numbers  up  to  the  early  part  of  June. 
They  fly  clumsily,  like  some  of  the  tipulids,  and  will  dash 
headlong  into  anything  that  happens  to  be  in  their  way. 

154.    BiUocephala  comstocki  Kell. 

This  species  emerged  later  than  grmndis  and  was  more 
abundant;  its  season  was  much  longer  and  it  was  more 
active.  In  resting  on  the  leaves  of  plants  it  would  usually 
fly  to  the  under  side  of  the  leaf  and  hang  by  its  feet.  In  the 
swift  water  of  the  upper  Hood  River  these  flies  could  be 
seen  flying  and  hovering  close  to  the  surface  of  the  stream; 
they  seemed  to  prefer  shady  places  and  were  often  flying 
after  sundown. 

Family  STRATIOMYIDiE 


Fig.  13.     Odontomyia  hoodiana  Bigot 

The  so-called  **soldIer-flies**  have  a  strikingly  characterise 
tic  wing  venation;  when  at  rest  the  wings  are  laid  flat  and 
overlapping  on  the  abdomen.  The  abdomen  is  usually  broad 
and  flattened.  The  adults  are  flower  flies,  the  smaller  species 
being  quite  active  and  the  larger  ones  usually  slow. 

Deocmber  14»  1921 
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155.    Bcrit  anooHfca  Bigot 

HoodRiver,VI4t,  20  (Cole).    The  Ume  of  the  Bertns 
are  terrestrial  and  have  been  bred  from  mots. 


156.    Scoliopdta  hitcipcs  WUl. 
Multnomah  Falls,  IX-30  (G>le),  two  females  taken  in 

grass  around  a  small  spring.  Williston  had  two  males  from 
Ml  Washington,  N.  H.,  which  were  7  nun.  in  length.  These 
specimens  are  about  9.5  mm.;  the  antenns  are  more  than 
two-thirds  as  long  as  the  distance  from  their  base  to  the 
ocelli,  and  there  are  a  few  other  slight  discrepencies,  but 
these  may  be  sexual  differences. 

1 57.    Sargus  pallipcs  Bigot 

Hood  River,  VI-21  (Cole).  This  species  like  others  of 
the  genus,  is  found  on  the  leaves  of  plants,  usuaUy  in  the 
sunlight. 

158.    Sargus  pkrticomis  Bigot 
Hood  River,  V-IS  (Cole). 

159.    Sargus  tricolor  Loew 
CorvaUis,  V.12  and  VII-?. 

160.    Sargus  viridis  Say 

Very  common  at  Hood  River  and  Forest  Grove  during 
early  summer. 

161.    Stratiomjria  atra  Cole 

Empire,  Coos  Co.,  VII-27.  1919,  Proc.  Cal.  Acad.  Sd., 
Sen  4,  IX,  p.  223. 

162.  Stratiomjria  barbata  Loew 
Hood  River,  VI-21  (Cole). 

163.  Stratiomjria  discalis  Loew 
Hood  River,  VI-6  to  VI.21  (Cole). 

164.  Stratiomyia  laticeps  Loew 
Reported  from  Oregon  by  C.  W.  Johnson. 
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165.    Stratiomjria  maculosa  Loew 
Common  at  Hood  River,  V.19  to  VII-?  (Cole). 


166.    Stratiomjria  melanostoma  Loew 
Reported  from  Oregon  by  C.  W.  Johnson. 

167.    Odontomjria  arcuata  Loew 
Umatilla,  VII-14  (H.  F.  Wilson). 

168.    Odontomjria  dncta  Oliv. 
Blitzen  River,  VII-6;  Ashland,  VI-21  (Chamberlin). 

169.    Odontomjria  hoodiana  Bigot 

Described  from  Mt.  Hood.  Quite  common  in  the  lower 
Hood  River  Valley  during  the  month  of  June.  Collected 
on  marshy  ground  sloping  toward  the  river. 

170.    Odontomjria  pilosa  Day 

Described  from  California;  Bigot  described  it  five  years 
later,  as  pyrrhostoma,  from  Mt.  Hood. 

171.    Euparjrphus  apicalis  Coq. 
Hood  River,  IX-4  (Cole). 

172.     Clitellaria  lata  Loew 
Corvallis,  V-S  to  VI-2;  Mary's  Peak  and  Kiger*s  Island. 

Family  TABANID.E 


Fig.  14.    Tabanus  procyon  O.  S. 

These  flies  are  commonly  known  as  "horse-flies",  "gad- 
flies", "deer-flies",  "green-heads",  etc.  They  have  short, 
broad  heads  and  the  eyes  are  often  colored.    The  mouth 
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parts  are  a  series  of  sharp  lancets  (four  in  the  male, 
six  in  the  female),  endoted  in  a  lip-like  organ.  They  are 
remarkable  fliers  and  are  fond  of  warm  weather  and  sun- 
shine. The  males  do  not  bite ;  feed  on  plant  nectar  or  honey- 
dew  secreted  by  plant  lioe  or  scale  insects. 

The  larvc  are  found  in  rotting  logs,  under  stones  in 
ditches,  or  in  mud  along  streams  or  ot^er  bodies  of  water. 
They  are  predadous  and  feed  on  various  little  animals. 

173.  Pangooia  dhrca  WiU. 
Hood  River,  VII.26  (Childs). 

174.  Pangonia  fera  Will 

Described  from  Mt.  Hood.  Horse  *Lake,  VII.25;  Mt 
Jefferson,  VII.27  (BridweU). 

175.    Cbrywopm  coloradenais  Bigot 
RidcreaU,  VII.23  (AUen).  Hinedet. 

176.  Chrysops  diacalis  Will. 
Warm  Springs,  VII-7. 

177.  QuTSopa  e»cit«ns  Walk. 

Mt.  Jefferson,  VIM  2  (Bridwell);  Horse  Mt.  Flats, 
VII.30.    Cole  det. 

178.  QuTSopa  hipus  Whitney 

Pamdia  Lake,  VII-27  (BridweU);  CorvaUis,  IX.26; 
Grant  Co.,  VIM4. 

179.  Chrysopa  noctifer  O.  S. 

Parkdale,  VMS  and  Dee,  VM7  (Cole) ;  Mt  Jefferson, 
VIM2  (Bridwell) ;  Whitman  Nat.  Forest,  VIM4  (Cham- 
berlin). 

180.    Chrysopa  pachycera  Will. 
Budc  Mt.,  VIM9.    Cole  det. 
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181.    Chrytopt  prodiTis  O.  S. 

Common  at  Parkdale,  VI-18  (Cole  and  Childs).    Cole 
det. 

182.    ChrjrMiNi  surdus  O.  S. 

Mt.  Jefferson,  VIM6  (Bridwell) ;  Pamelia  Lake,  VIM9 
(BridweU). 


183.    Tabanus  »grotus  O.  S. 

Williston  reports  this  species  from  Oregon.  Corvallis; 
Mackenzie  Ridge,  VIII.27;  Lava  Lake,  VII-25  (Lovett). 
Cole  det. 

184.  Tabanus  captonis  Marten 

Hood  River,  VIIM  (Childs);  Corvallis,  ¥-12;  Grant 
Co.,  VII.13;  Whitman  Nat.  Forest,  VIM4  (Chamberiin) ; 
Subalpine  regions  on  Mt.  Jefferson,  VII-20;  Mary's  Peak, 
VIMS  (Centner) ;  Horse  Lake,  VII.25  (Bridwell).  Hine 
det. 

185.  Tabanus  centron  Marten 

Whitman  Nat.  Forest,  VII-14  (Chamberiin).   Cole  det. 

186.  Tabanus  epistatus  O.  S. 

Hood  River,  VII.22  (Childs);  Whitman  Nat.  Forest, 
VII.  14  (Chamberiin) ;  Grant  Co.,  VII-S.  Cole  det. 

187.  Tabanus  insuetus  O.  S. 

Blitzen  River,  VII-6;  large  series  from  Whitman  Nat. 
Forest,  VIMl  (Chamberiin) ;  Burns,  VII-29.    Cole  det. 

188.    Tabanus  intensivus  Towns. 
Horse  Lake,  VII.30    (Bridwell).     Cole  det. 

189.    Tabanus  laticepa  Hine 

Whitman  Nat.  Forest,  VIM2  (Chamberiin) ;  Big  Lake, 
VII-20  (Bridwell).     Cole  det. 

190.    Tabanus  leucophorus  Bigot 
Described  from  Mt.  Hood. 
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191.  Tibtfini  fincob  Fabr. 

Hood  River,  VIM7  (Quids)  and  VI.25  (Cole). 

192.  Tabanua  opacitt  Coq. 
Whitman  Nat.  Forest,  VIMS  (Chamberlin). 

193.  Tabanus  oabumi  Hine 

Large  series  from  Whitman  Nat.  Forest,  June  and  July 
(Chamberlin) ;  Corvallis.     Hine  det. 

194.    Tabanua  phmopa  O.  S. 

Corvallis,  V-SO;  Whitman  Nat.  Forest,  VIM4  (Cham- 
berlin). 

195.  Tabanua  procjfoo  O.  S. 

Corvallis,  V-29;  Dee,  VI-17  (Cole).  This  species  is  ap- 
parently rare  in  the  northwest.  Osten  Sacken  in  his  descrip- 
tion in  '^Western  Diptera'*  does  not  mention  the  long,  black 
pile  on  the  under  and  outer  side  of  the  femora,  and  the  long, 
rather  sparse,  black  pile  on  the  tibis.  The  third  antennal 
joint  has  scarcely  any  basal  projection.    Cole  det. 

196.  Tabanua  punctifer  O.  S. 

Crooked  River,  VII.23;  Mt.  JeflFerson,  VIIM4  (Lovett) ; 
Corvallis,  VII.22. 

197.    Tabanua  rhombicua  O.  S. 
Horse  Lake,  VIL25  (Bridwell).    Hine  det. 

198.    Tabanua  sequaz  Will. 

Hood  River,  VIM  (Childs) ;  Mt.  JeflFerson,  VII.6  (Brid- 
weU)  and  VIII.14  (Lovett);  Mary's  Peak,  VII-14 
( Lovett ) .    Hine  det. 

199.    Tabanua  sonomensis  O.  S. 

Whitman  Nat.  Forest,  VII-H  (Chamberlin);  Wilson 
River,  VIII.6  (Reeher). 

200.    Tabanua  aonaUa  Kirby 

Three  Sisters,  VII.20  (Bridwell)  ;  CorvaUis,  V.20.  Cole 
det. 
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201.    SUriui  gigaatultu  (Loew) 
Corvallist  IV-15;  Subalpine  regions   on   Mt.   Jefferion, 
VII.20  (Bridwell) ;  Whitman  Nat.  Forest,  VIMl  (Cham- 
bcrlin) ;  Sumpter,  VII-5  (Wibon). 

Family  RHAGIONID.E  (LEPTID^) 


Fig.  15.    Rkagio  dimidiata  (Loew) 

In  these  flies  the  thorax  is  rounded  and  the  abdomen 
usually  pointed.  The  mouth  parts  are  prolonged  into  a  beak 
projecting  downward  and  'backward.  Some  of  the  species 
are  predaceous  but  they  are  as  a  rule  rather  sluggish  and  are 
often  found  on  flowers.  They  can  be  collected  in  dense 
woods  on  the  tali  grass  and  ferns  and  around  swampy  land. 
Some  of  them  rest  on  the  trunks  of  trees,  usually  head  down- 
ward. The  females  of  Symphoromyia  attack  man.  Some 
forms  are  called  "snipe  flies."  The  name  Leptidx  has  long 
been  applied  to  the  family  but  as  Rhagio  Fabr.  has  priority 
over  Leptis  Fabr.  the  family  name  must  change  accordingly. 

202.    Arthroceras  poUinosum  Will. 
Forest  Grove,  VII-8  (Cole).    A  single  female  of  this  rare 
species  was  taken  in  a  densely  wooded  section.   It  was  flying 
about  close  to  the  ground  over  small  weeds  and  grass  and 
was  mistaken  at  the  time  for  a  species  of  Chrysopila. 
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203.    Dialyris  aldriclii  WiU. 
Hood  River,  VI.12  (Cole) ;  WaUowa,  VI-S  (Creel). 

204.    Triptotrichim  discolor  Loew 

Forest  Grove,  VI.2  (Cole);  CorvalUt,  V.15  (Lovett); 
M ary*8  Peak. 

205.  Triptotrichia  lauta  Loew 
Corvallis,  V  and  VI;  Rock  Creek,  VIM4  (Lovett). 

206.  Rhagio  albOMrbis  (Bigot) 

Hood  River,  VI-2  and  Forest  Grove,  V-l?  (Cole). 

207.    Rhagio  coatata  (Loew) 

Corvallis.  VIM7;  Forest  Grove,  VMS  (Reeher);  Cor- 
vallis  and  Newport  in  May. 

208.  Rhagio  dimidUta  (Loew) 

Dewey,  V.29;  Corvallis,  V.28  and  V-7  (Lovett) ;  Forest 
Grove,  V.2  (Cole). 

209.  Rhagio  hoodiana  (Bigot) 
Described  from  Mt.  Hood. 

210.    Rhagio  incisa  (Loew) 
Hood  River,  V-l 6  and  21  (Cole) 

2n.    Rhagio  maculifera  (Bigot) 
Forest  Grove,  VI-S  (Cole). 

212.    Rhagio  pruinosa  (Bigot) 
Described  from  Mt.  Hood. 

213.    Chrysopila^^  testaceipes  Bigot 
Hood  River,  VI.2  to  VI.24  (Cole).  Aldrich  det. 

214.    Chrysopila  tomentoaa  Bigot 
Hood  River,  VI.2  to  VII-5  (Cole).  Aldrich  det. 

iK)ne  q>€ciet  in  this  genui^  fairly  commoii  at  Hood  River,  it  apparcodj 
undeacribcd. 
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215.    Sjrmphoromjria  atripes  Bigot 
Joseph. 

216.    Sjrmphoromjria  inquisitor  Aldr. 

Corvaliis,  ¥-29.  1915,  Proc-  U.  S.  Nat.  Mus.,  XLIX, 
p.  127. 

217.    Sjnnphoromjria  kincaidi  Aldr. 

Mt.  Jefferson,  VIM5  (Bridwell).  1915,  Proc  U.  S. 
Nat.  Mus.,  XLIX,  p.  129. 

218.  Sjrmphoromjria  latipalpia  Bigot 
Described  from  Mt.  Hood  as  fuhipcs. 

219.  Sjnnphoromjria  pachyceras  Will. 

Described  from  Mt.  Hood  as  friviiiaia.  Corvaliis,  V-30; 
Forest  Grove,  V-2  (Cole). 

220.    Sjnnphoromyia  plagens  Will. 

Described  from  Mt.  Hood.  Corvaliis,  VI-14;  five  males 
at  Parkdale,  VI- 18  and  one  female,  in  the  act  of  biting,  at 
Hood  River,  VIM?  (Cole). 


221.    Hilarimorpha  obscura  Bigot 
Two  specimens  taken  at  Hood  River,  VI-2  (Cole). 

Family  XYLOPHAGIDiE 

This  family  has  been  included  under  the  Rhagionidae  by 
many  dipterists.  The  imagines  are  found  in  the  woods,  and 
frequent  flowers.  The  larvae  live  in  earth  or  under  the  bark 
on  trees  and  are  predaceous ;  they  are  quite  distinct  from  the 
larvae  of  the  Rhagionidae. 

222.  Xylophagus  decorus  Will. 
Corvaliis,  V-l?;  Mary's  Peak,  ¥-16  (Centner). 

223.  Xylophagus  gracilis  Will. 
Reported  from  Oregon  by  Williston. 

224.    Xylomyia  parens  (Will.) 
Toledo;  Corvaliis,  VII-IS  (A.  B.  Black). 
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Fmuly  CYRTID^ 


Fig.  16.    Pterodontia  muella  O.  S. 

These  curious  little  flies  are  usually  very  rare.  The  thorax 
and  abdomen  arc  large  and  inflated  in  appearance,  and  the 
head,  which  is  composed  almost  entirely  of  the  compound 
eyes,  is  quite  small.  All  the  species  in  North  America  have 
three  pulvilli  and  enormous  squamx.  Great  variations  occur 
within  the  family,  especially  In  the  wing  venation  and  struc- 
ture  of  the  mouth  parts.  The  larvx  are  parasitic  in  the 
bodies  or  egg  cases  of  spiders  as  far  as  known  and  appar- 
ently this  parasitic  mode  of  life  has  modified  the  structure 
of  the  flies. 

225.     Pterodontia  miseUa  O.  S. 
Described    from    Oregon.     One    specimen    from    Forest 
Grove,  VI-5-1918    (M.  C.  Lane);  a  single  female  from 
Mary's  Peak,  V-I5  (Moznette). 

226.    Eulonchus  Bappbirinus  O.  S. 
A  large  series   taken  at   Parkdale,   VII-12    (Cole  and 
Childs)  ;  Forest  Grove,  VI-3  and  5  (Cole)  ;  Mt.  Jefferson, 
VIIMS   (Bridwell);  CorvaUis.  V-20;  Mary's  Peak,  VI^ 
(Lovett);  Buck  Mt.,  VII-IO. 
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227.    Eulonchus  tiistis  Loew 

Several  specimens  taken  at  Parkdale,  VI- 18  (Cole  and 
Childs) ;  Alsea,  Benton  Co.,  VIII-6  (Bridwell) ;  Lava  Lake, 
VII.25   (Lovctt);  Mt.  Jefferson,  V.12  (BridweU). 

228.  Acrocera  melanderi  Cole 

CorvaUis,  VIIM8  (F.  H.  Lathrop).  1919,  Trans.  Amer. 
Ent.  Soc,  XLV,  p.  55.  The  type  was  taken  in  Gallatin  Co., 
Mont.,  elev.  6,400  feet,  1918. 

229.  Oncodes  melampus  Loew 
Shcdd,  V.30;  Hood  River,  VI.8  (Childs). 


Family  NEMESTRINIDiE 


Fig.  17.    Rhynchocephalus  sackeni  Will. 

These  are  sometimes  known  as  the  Tangle-vein  flies,  be- 
cause of  the  complex  wing  venation.  The  antennae  are  small 
and  the  proboscis  rather  elongate;  the  female  has  a  long 
ovipositor.  The  adults  are  flower  frequenting  and  quite  rare. 

The  early  stages  arc  not  well  known.  The  larvae  of  one 
species  are  parasitic  on  a  beetle. 


230.    Rhjmchocephalus  sackeni  Will. 

Forest  Grove,  ¥11-31  (Rceher)  and  VIII.12  (Lane); 
Mary's  Peak;  CorvalHs,  VII-19;  Lewisburg,  VII.5  (Black)  ; 
Union  Co.,  VIM 8  (Black). 
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VmOf  8CENOnNID£ 


Fig.  18.    Sceno^us  fentstralis  Linmnis 

The  name  * Vindow  flies"  is  often  applied  to  the  members 
of  this  family  because  they  are  frequently  found  in  houses 
on  the  windows.  The  adults  are  small,  slender,  and  rather 
flattened;  the  wing  membrane  is  smooth  and  there  are  two 
veins  from  the  discal  cell. 

The  larvae  are  closely  allied  to  those  of  the  Therevidc 
and  are  predaceous.  The  larvae  of  Scenopinus  fenestralis 
are  found  in  rotten  wood  and  fungi,  and  under  carpets  in 
hoases,  where  they  feed  on  the  larvae  of  the  **moths". 

231.    Scenopinus  fenestralis  (Linn.) 
Forest  Grove.  VIII-20  (Cole). 
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Fumly  MYDAIDJE 


Fig.  19.    Leplomydai  pantherinus  Gem. 

These  flies  resemble  the  Asilidx  in  form.  They  are  sup- 
posed to  be  prcdaceous  but  do  not  have  mouth  parts  which 
would  bear  this  out. 

232.  Leptomydas  pantlierinus  Gerst. 
Medford,  VII;  Hood  River,  VII.25  (Cole).  Twelve 
males  and  one  female  taken  at  Hood  River  in  one  day.  One 
male  is  an  allotype  in  the  collection  of  the  California 
Academy  of  Sciences.  The  males  were  observed  flying  along 
the  Mt.  Hood  Railway  over  sandy  ground  in  the  heat  of  the 
day.    1919.  Proc.  Cal.  Acad.  Sd.,  Ser.  4,  col.  IX,  p.  228. 

Family  THEREVID^ 


Fig.  20.    PsUoctpkaia  munda  Loew 
Comstock  called  these  "stiletto-flies"  on  account  of  their 
general  form.  The  adults  resemble  robber  flies  but  are  not 


dbcat  to  kui  dbt  przw  wdttoatd  W  dbcxr  flKirc  lubial 


vidi  iigiiMif  1  to  6  so  UMUtlcd  diat  dter  appear  to 
hzwz  tweatr  waiiMtt  Tker  Bwc  m  moLL  rottca  wood,  and 
in  dbt  grooad.  and  prcf  on  odicr  isKcts  or  tiidr  larrs.  The 
rortamm  pJMMCs  art  not  wcfl 


Bums.  Mt.  Jcienon.  VIIM4  (Lomt):  Hood  Rircr. 
VI-20  and  Fonst  Grore.  Villi  (Cole). 


Hood  River,  Vll-i  (Cole).  A  large  oamber  were  taken 
on  die  foliage  of  suawbciii  plants. 


235. 
Multnomah  Falls,  IXOO  (Cole). 

236.    Psilocephala  notata  \Vie<L 
Hood  River,  VIA  to  VI.20  and  Forest  Grove,  VIM  2 
(Cole). 

237.    Thcrcva  fucata  Loew 
Crook  Co.,  VIM4  (Lovett) ;  McDermitt,  Malheur  Co., 
VI 11-20  (J.  R.  Bunch). 

238.    Thcrcva  hirticcps  Loew 
Horse  Lake,  VII-2S  (Lovett). 

239.    Thcrcva  johnsoni  Coq. 
Hood  River,  VII-S    (Cole);  Forest  Grove,  V-20,  bred 
from  rotting  debris  in  stump.    (Rockwood). 

240.    Thcrcva  vialis  O.  S. 
Quite  common  in  Hood  River  in  June  and  early  July; 
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collected  mostly  on  sandy  stretches  along  the  Hood  River 
on  bright  sunny  days  (Cole). 

241.     Dialineura  crassicomis  (Will.) 

Common  at  Hood  River,  V-IO  to  VI-26  (Cole).  The 
habits  are  like  those  of  Thereva  vialis.  Williston  described 
the  species  in  the  genus  Thereva. 

242.    Metaphragma  planiceps  (Loew) 
Bums,  V-19  (B.  G.  THbmpson). 

Family  BOMBYLIIDiE 


Fig.  21.    Epacmus  nitidus  Cole,  n.  sp.  Drawing  of  holotype. 

The  "bee-flies"  are  usually  more  or  less  covered  with  fur- 
like hair  and  look  less  like  bees  than  some  other  flies;  one 
group  is  furnished  with  a  long  proboscis.  During  the  spring 
and  summer  they  are  often  seen  hovering  in  the  air.  They 
are  flower  feeders  and  creatures  of  the  sunshine.  Their 
flight  is  very  quick,  but  consists  of  short  dashes,  and  they 
are  often  seen  resting  on  the  ground  or  on  low  plants  in 
the  sun. 

The  larvae  are  parasitic,  predaceous,  or  inquilinous.  Some 
are  decidedly  beneficial,  being  parasitic  on  injurious  species. 

243.    Spogostylum  anale  (Say) 

Forest  Grove,  IX-IS  (Thompson  and  Cole).  A  few 
females  were  taken  along  Gale's  Creek;  the  males,  with  num- 
bers of  other  insects,  were  flying  around  some  small  pine 
trees  in  the  afternoon  sunshine. 
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244.  Spofottylmn  argentfttum  G>le 

Hood  River,  VI.20  to  YII-5  (Cole).  1919,  Proc  Cal. 
Acad.  Sci.,  Ser.  4,  IX,  p.  227.  This  species  was  collected 
around  old  burned  pine  logs,  like  many  others  of  the  genus. 

245.  Spogoatylum  cedipua  (Fabr.) 
Paricdale,  Dee  and  Hood  River  in  June  (Cole). 

246.  Spogoatylum  pauper  (Loew) 
Parkdale  and  Hood  River  in  June  (Cole). 

247.  Spogoatylum  steUana  (Loew) 
Parkdale  and  Dee  in  June  (Cole  and  Childs). 

248.  Spogoatylum  varium  (Fabr.) 

Mosier  and  Parkdale,  VI  (Cole) ;  Hood  River,  VM6  to 
VIM6  (Cole). 

249.  Exoprosopa  capusina  ( Fabr. ) 
Hood  River,  VII-9  to  VII  25  (Cole). 


250.    Exoproaopa  doris  O.  S. 
Hood  River,  VII.28  (Cole). 

251.  Exoprosopa  eremita  O.  S. 
Pendleton,  VIM 7  (Thomson). 

252.  Dipalta  serpentina  O.  S. 
Hood  River,  VII.28  to  IX.20  (Cole). 

253.    VVOb}^  altemata  (Say) 

This  rather  variable  species  is  common  in  Oregon  in  July, 
but  the  typical  form  was  not  collected. 

254.    Villa  atrata  (Coq.) 

Hood  River,  VII-25  (Cole).  These  big  flies  appear  to 
be  on  the  wing  most  of  the  time,  flying  around  in  large  cir- 
cles close  to  the  ground. 

l^There  it  some  difference  of  opinioo  as  to  the  acceptance  of  this  name 
for  the  old  genus  Anthrax  as  currently  understood. 


Vol.  XII  COLB  AND  LOVRTT—UST  OP  OREGON  DIPTBRA  245 

255.    Villa  autumnalis  (Cole) 

Colestin,  VIII-1  (E.  P.  Van  Duzee).  This  spedes,  to- 
gether  with  fuligtnosa  and  vnllistonii,  belongs  to  the  sub- 
genus Pacilanthrax.  1917,  Jl.  N.  Y.  Ent.  Soc.,  XXV,  p.  71. 

256.    Villa  edititia  (Say) 
Sherwood,  VIM  2. 

257.    Villa  eumenes  (O.  S.) 
Corvallis,  V-20  and  VI-3;  Hood  River,  VM2  (Cole). 

258.    Villa  fuliginosa  (Loew) 
Hermiston,  IX- 18  (Rockwood). 

259.    Villa  fulviana  (Say) 

Colestin,  VII-Sl  and  VIIM  (E.  P.  Van  Duzee) ;  Cor- 
vallis,  IX- 10  (Cole). 

260.    Villa  inops  (Coq.) 
Hood  River,  VI-?  and  VIMO  (Cole). 

261.  Villa  lateralis  (Say) 

Colestin,  VII- 1  (E.  P.  Van  Duzee) ;  Corvallis,  Hood 
River,  Forest  Grove  and  the  Dalles.  Common  in  the  summer. 

262.  VUla  macula  (Cole) 

Hermiston,  IX-18  (Reeher);  The  Dalles,  VII  (Moz- 
nette).     1919,  Proc.  Cal.  Acad.  Sci.,  Ser.  4,  IX,  p.  226, 

263.  Villa  miscella  (Coq.) 
Hood  River,  VI I- 10  (Cole).    One  specimen. 

264.     Villa  morio  (Linn.) 

Hood  River,  VI  and  Parkdale,  VII-2  (Cole).  This  com- 
mon species  has  been  bred  from  bees  of  the  genera  Antho- 
phora,  Megachile  and  Andrena. 

265.    Villa  sinuosa  (Wied.) 

Hood  River,  VII.9  to  X-1  (Cole)  ;  Colestin,  VII-31  and 
Ashland,  VIII-2  (E.  P.  Van  Duzee). 

December  14,  1921 
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266.    Villa  vrnna  (Coq.) 

Hood   River,   VII.25    (Cole);  The   EhiUcs;  Lakcview 
(Thompson). 


267.    Villa  willistoni  (Coq.) 
Crook  Co.,  VIII.14  (Lovett). 

268.    Lepidanthrax  inauratut  (Coq.) 
Hood  River,  VI-S  to  VIM  (Cole).    Not  uncommon. 

269.    Pantarbes  pusio  O.  S. 
Burns,  VI- 1  (Thompson). 


270.    Bombylius  aurifer  pendens  Cole 

Hood  River,  Vl-2  to  VI-20  (Cole).  1919,  Proc.  Cal. 
Acad.  Sci.,  Ser.  4,  IX,  p.  226. 

271.    Bombylius  metopium  O.  S. 

Corvallis,  IV-29;  Hood  River,  V-8  to  VIO  (Cole).  Osten 
Sacken  described  only  the  male  in  his  "Western  Diptera.'* 
The  description  will  apply  to  the  female  in  most  respects. 
In  the  female  there  is  a  tuft  of  silvery  tomentum-like  pile 
on  each  side  of  the  frons,  between  the  antennae  and  the  eye 
margin,  which  is  very  noticeable.  Frons  with  short  yellow 
pile  and  some  long,  black  pile;  pile  of  occiput  whitish. 

272.    Bombylius  albicapillus  Loew 

Large  series  taken  at  Hood  River  in  early  summer 
(Cole);  Corvallis,  V-IS  to  VI-3;  Bums,  V  (Thompson). 
There  is  a  great  variation  in  the  color  of  the  pile  and  in  the 
intensity  of  the  wing  markings.  In  some  females  the  pile 
IS  almost  entirely  reddish,  in  others  sordid,  whitish.  The 
amount  of  black  pile  on  the  abdomen  varies.  The  silvery 
pile  on  the  occiput  of  the  male  is  noticeable  at  some  distance 
in  life.  These  flies  were  parasitic  in  the  nests  of  a  species  of 
Halictus  at  Hood  River. 

273.    Bombylius  lancifer  O.  S. 

Corvallis,  VI-9;  Whitman  Nat.  Forest;  Buck  Mt.,  VII-9; 
Hood  River,  VII.20  and  Parkdale,  VMS  (Cole). 
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274.    Bombylius  major  Linn. 

Common  at  Hood  River  and  Corvallis  and  probably  in 
many  other  parts  of  Oregon.  Corvallis,  1II-4  to  IV-24. 
Latest  date  at  Hood  River,  V.28  (Cole). 

275.    Bombylius  silvus  Cole 

Parkdale,  Vl-g  (Cole).  1919,  Proc.  Cal.  Acad.  Sci.  Ser., 
4,  IX,  p.  225. 

276.    Heterostylum  robustum  O.  S. 
Lewisburg,  VII-5  (Black). 

277.    Anastoechut  barbatut  O.  S. 

Hermiston,  IX- 18  (Rockwood).  This  form  has  in  the 
past  been  made  a  synonym  of  nitidulus  Fabr.,  the  European 
species,  but  Cresson  has  recently  compared  European  speci- 
mens with  ours  and  believes  it  best  to  keep  Osten  Sacken's 
name.    1919,  Proc.  Acad.  Nat.  Sci.  Phila.,  LXXI,  p.  179. 

278.    S3r8toechu8  oreas  O.  S. 

Common  at  Hood  River  and  Forest  Grove  in  June  and 
July. 

279.  Picas  amabilis  O.  S. 

Burns,  V-19  (Thompson).  A  single  specimen.  This 
species  undoubtedly  occurs  in  eastern  Oregon  in  large  num- 
bers as  it  is  common  in  parts  of  arid,  eastern  Washington. 

280.  Ploas  atratula  Loew 
Common  at  Hood  River,  V-10  to  VI-22  (Cole). 

281.    Ploas  fenestratft  O.  S. 

Hood  River,  V-8  to  VI-22  (Cole);  Bums,  V  (Thomp- 
son). 

282.    Ploas  melanocerata  (Bigot) 

Hood  River,  VI-2  to  ¥1-26  and  Mosier,  ¥1-14  (Cole  and 
Childs). 
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Sercral  iprciiiifot  from  Hood  Rhrcr,  V-5  to  VI-24 
(Cok);  Mary's  Peak,  ¥-16  (Lomt);  CorralEs,  V^; 
Pamdia  Lake,  VIM9. 

284.  Lofdotua  apicnla  G>q. 
Burm,  VM9  (TbompMo). 

285.  Lofdotaa  gibbaB  Loew 

Lakeview,  VIII.24  (ThompMo) ;  Frcewater,  IX.28;  Her- 
miston,  IX- 18  (Rockwood). 

28^.    Acreotriclms  americairas  G>q. 
Hood  River,  V-IO  (Cole). 

287.  Ecfimus  celer  Cole 

Parkdale,  VM8  (Cole).  1919,  Proc.  Cal.  Acad.  Sd., 
Ser.  4,  IX,  p.  224. 

288.  BcUinua  k>tua  Will. 

Quite  common  at  Hood  River,  VI-5  to  X-1  (Cole). 
Femalei  were  collected  around  old  burned  logs  and  lumber 
pilei .  Like  many  other  bombylids  they  will  alight  in  a  cer- 
tain place  in  the  sunlight,  and,  if  frightened,  will  keep  return- 
ing to  the  same  spot. 

Apparently  auratus  Will,  is  the  same  as  this  species.  Wil- 
liston  described  both  species  on  the  same  page  (Kansas 
Univ.  Quarterly,  vol.  2,  No.  2),  but  lotus  has  at  least  para- 
graph priority.  The  type  of  lotus  was  a  male  specimen  from 
California;  auratus  was  described  from  two  females  from 
the  state  of  Washington,  and  might  easily  be  thought 
another  species.  The  female  is  much  brighter  colored  than 
the  male,  unrubbed  specimens  being  almost  entirely  covered 
with  golden  tomentum  on  the  dorsum  of  the  thorax  and 
abdomen.  There  is  considerable  variation  in  size  in  the 
species. 

289.    Eclimus  luctifcr  (O.  S.) 

Parkdale,  VMS  (Cole) ;  Hood  River,  VII-5  and  Forest 
Grove,  VII-8  (Cole);  Joseph;  Cascadia,  VII-21.     Several 
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specimens  of  what  we  take  to  be  this  species  were  collected 
at  Hood  River;  some  are  quite  small.  The  wings  are  in- 
fuscated  and  the  anal  angle  much  reduced.  The  male  has 
traces  of  golden  tomentum  above,  and  perfect  specimens  of 
females  are  nearly  covered  above  with  these  scales  as  in  E. 
lotus.  This  species  is  usually  much  smaller  than  loius,  but  is 
very  near  it. 

290.    Eclimus  magnus  (O.  S.) 

Forest  Grove,  VI-3  to  VI- 18  (Cole  and  Lane) ;  Joseph. 
Allotype  described,  1919,  Proc.  Cal.  Acad.  Sci.  Ser.  4,  IX, 
p.  225. 


291.    Eclimus  marginatus  (O.  S.) 
Hood  River,  VI.2  to  VI.24  (Cole). 

292.    Eclimus  muricatus  (O.  S.) 

Hood  River,  VI- 12  (Cole);  Dee  and  Parkdale  in  June 
(Cole  and  Childs) ;  Grant  Co.  This  big  black  species  was 
collected  on  old  burned  logs. 

293.    Eclimus  sodaUs  Will. 

Mosicr,  VM4  and  Dec,  VI-17  (Cole).  Three  female 
specimens  agree  very  well  with  the  description  of  this  species. 
One  specimen  from  Mt.  Jefferson,  VIII-1  (Lovctt),  has 
the  pile  of  the  occiput  whitish  and  not  yellowish;  halteres 
with  a  blackish  knob ;  pile  of  thorax,  pleura  and  pectus  white. 
The  base  of  the  third  antennal  joint  is  rather  broad. 

294.    Epacmus  sp. 

Mosier,  VI- 14  (Cole).  A  single  female  of  an  unde- 
scribed  species  was  taken  on  the  same  day  with  the  new 
species  described  below.  It  is  a  very  distinct  species,  but 
until  the  male  is  collected  it  will  not  be  described. 

295.     Epacmus  nitidus  Cole,  new  species 

Male:  Length  6  mm.  Black,  with  yellow  tomentum  and 
pile.  The  occiput  and  cheeks  dull  grayish  black  with  some 
yellowish  and  white  tomentum  and  short  yellow  pile  above 
that  barely  reaches  the  cheeks.     Proboscis  black  and  pro- 
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jccting  bqrood  the  oral  marcm  aboot  dbt  Icngdi  of  tk 
labelLr;  palpi  jreUow  with  Aort  yellow  hain.  Fraatal  tri- 
aiig;le  and  face  prutnoie,  with  Aort  yellow  pfle  except  at 
apex  of  the  triaoglet  the  pile  of  the  oral  margia  longer. 
Antemue  Uack^  the  ttyliforni  portion  of  the  third  joint  about 
as  long  as  the  thick  batal  portion.  Eyes  separated  by  less 
than  width  of  front  ocellus. 

Thorax  shining  black  with  yellow  and  white  tomentum 
and  faint  indications  of  three  white  vittac.  Pile  and  bristles 
yellowish.  Scutellum  rounded^  shining  black,  and  bare 
except  for  a  basal  line  of  orange-yellow  scales;  the  scales 
just  in  front  of  the  scutellum  obscuring  the  ground  color. 
Pleura  and  coxz  densely  gray  pollinose  with  some  yellow- 
ish and  white  pile.  Femora  black  except  the  yellowish  tip; 
the  tibiae  reddish  yellow ;  first  three  joints  of  tarsi  yellowisJi, 
the  last  two  brown.  Wings  hyaline;  subcostal  cell  yellow, 
the  costal  and  first  vein  yellowish  brown,  the  rest  bladdsh. 
Halteres  yellow.  Abdomen  shining  black  with  yellowish 
and  white  scales,  denser  at  the  bases  of  the  segments.  Pile 
at  sides  of  first  segment  erect,  whitish,  bristle-like,  the  rest 
of  the  pile  sparse  and  whitish.  Venter  densely  covered  with 
white  tomentum  and  white  pile.  Most  of  genitalia  black, 
more  or  less  yellow  below. 

Female:  Much  like  the  male.  Proboscis  projecting  al- 
most half  its  length  beyond  the  oral  margin.  The  upper 
half  of  frons  shining  black  with  a  few  short  black  hairs; 
lower  half  pruinose  and  yellow  pilose,  the  shining  black 
reaching  down  a  little  on  the  sides  (see  fig.  21).  Last  ab- 
dominal segment  laterally  compressed,  with  a  fringe  of  short 
golden  pile. 

Holotype,  male,  No.  833,  and  allotype,  female.  No.  834, 
Mus.  Calif.  Acad.  Sci.;  F.  R.  Cole,  collector,  June  14,  1917. 
These  types  arc  on  the  same  pin  and  were  taken  in  coitu. 

Type  locality,  Mosier,  Oregon. 

This  species  is  near  E.  pallidus  Cresson,  but  has  a  long 
antennal  style;  most  of  the  wing  veins  are  blackish,  the 
scutellum  not  cmarginated  and  no  brown  tomentum  on 
abdomen.  In  E.  modestus  the  lower  part  of  the  face  is 
polished. 
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296.    Aphoebantus  borealis  Cole,  new  species 

Male:  Length  6  mm.  Black,  shining  in  ground  color. 
Head  black,  the  proboscis  black  and  not  projecting  beyond 
the  oral  margin ;  palpi  yellow.  Occiput  pruinose  above  with 
short  yellow  pile  and  yellowish  scales.  Antennae  black,  the 
styliform  portion  of  third  joint  about  as  long  as  the  thick- 
ened basal  portion. 

Thorax  shining  black  with  white  and  yellow  tomentum 
and  yellow  pile.  Scutellum  with  yellowish  tomentum  at  base 
and  tip,  the  rest  bare  and  shining  black;  bristles  of  thorax 
and  scutellum  reddish.  Pleura  gray  pollinose  with  some 
whitish  scales  near  the  center;  whitish  pile  above  front  coxae, 
yellowish  along  dorso-pleural  suture. 

Abdomen  black,  thickly  covered  with  brownish  yellow 
tomentum  above,  white  on  first  segment  and  posterior 
margin  of  second.  Long,  erect,  whitish  pile  at  sides  of  first 
segment.  Venter  with  whitish  scales  not  obscuring  ground 
color.  Genitalia  rather  large,  about  one-third  as  long  as  the 
rest  of  the  abdomen,  black,  yellowish  on  the  sides.  Pile 
above  on  genitalia  sparse  and  rather  long,  shorter  below. 
Legs  white  and  yellow  tomentose,  hind  femora  with  several 
short  bristles  but  no  long  hairs  below.  Femora  black  except 
tip,  the  tibix  and  tarsi  reddish.  Halteres  yellow.  Wings 
hyaline,  the  apical  two-thirds  of  subcostal  cell  yellowish. 

Holotype,  male,  No.  835,  Mus.  Calif.  Acad.  Sci.;  F.  R. 
Cole,  collector,  June  25,  1917. 

Type  locality,  Hood  River,  Oregon. 

Of  this  species  a  single  specimen  was  taken;  it  runs  to 
couplet  20  in  Coquillett's  table  of  species  (Trans.  Amer. 
Ent.  Soc,  XXI,  p.  105),  and  there  the  characters  do  not 
apply  as  the  hypopygium  is  not  ''small  and  not  more  than 
half  as  long  as  the  abdomen.'' 

297.    Aphoebantus  peodes  O.  S. 
Hood  River,  VI-3  (Cole).    Described  from  Mexico. 

298.    Geron  senilis  (Fabr.) 
Hood  River,  VII.25  (Cole). 
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299.    VbahAnfm-iaftm  lisma  (Coq.) 
Dee.  VI-I?  (Cole). 

300.    Toauphon  aMxaoa  Coq. 
Hood  River.  VI-U  to  IX-*  (Cok). 


Familr  ASILIDiE 


Fig.  22.   Cyriopagon  tkomfiioni  Cole,  n.  >p.  Drawing  of  h<dot3i)c. 


The  robber-flies  vary  in  size  from  one-third  of  an  inch  to 
two  inches  in  length.  A  few  are  bright  colored,  but  the 
majority  of  the  species  are  sober  gray  with  bladt  markings. 
The  head  is  short,  the  eyes  widely  separated  In  both  sexes 
and  bulging  out;  the  body  is  more  or  less  bristly  in  all  the 
species. 

These  flics  are  very  savage  and  catch  much  of  their  prey 
in  mid-air,  even  killing  other  asillds.  Wasps,  moths  and 
even  large  grasshoppers  arc  pounced  upon,  the  choice  of  the 
victims  depending  upon  the  size  of  the  brigand.  Certain 
genera  seem  to  prey  on  certain  orders  of  insects.  The  larvx 
are  generally  beneficial,  as  probably  all  prey  upon  other 
insect  larvae,  either  in  the  ground  or  in  rotten  wood. 
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301.    Leptogatter  aridus  G>le 

Hood  River,  VIM?  (Childs);  Forest  Grove,  VIM 2 
(Cole).    1919,  Proc.  Cal.  Acad.  Sci.  Ser.  4,  IX,  p.  229. 

302.  Stenopogon  breviusculus  Loew 
Corvallis,  VI-30;  lone,  VII.22. 

303.  Stenopogon  califomue  (Walk) 

Mackenzie  Ridge,  alt.  6,000  feet,  VIIM ;  Detroit,  VIM  1 
and  Bums  (Bridwell) ;  Parkdale,  VMS  (Cole);  High 
Ridges,  6,000-8,000  feet  in  Cascade  Mts.,  Marion  Co., 
VIII-1.  In  these  last  specimens  the  thorax  is  almost  entirely 
covered  with  black  pile,  but  otherwise  they  are  typical. 

304.    Stenopogon  inquinatus  Loew 
Hood  River  VI-?  (Cole) ;  Bend,  V-19. 

305.    Stenopogon  morosus  Loew 

lone,  VII.22;  MarysviUe,  VIMS;  Hood  River,  VII-9 
(Cole). 

306.    Docilontts  simplex  Loew 
Hood  River,  VI-S  to  VI.26  (Cole). 

307.    Dioctria  media  Banks 


Corvallis,  VM2  (Bridwell).     1917,  Psyche  XXIV,  p. 
118. 


308.    Dioctria  nitida  Will. 

Large   series   from    Rock    Creek,    near   Corvallis,    VI 
(Lovett) . 


309.    Dioctria  sackeni  Will. 
Listed  from  Mt.  Hood  by  Dr.  E.  A.  Back. 

310.    Dioctria  vertebrata  Cole 

Parkdale,  VM2  (Cole).     1919,  Proc.  Cal.  Acad.  Sci. 
Ser.  4,  IX,  p.  230. 
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311.    Cjntopofoo  anocnaliss  G>lc 

Hood  River,  VM3  and  Forest  Grove,  VIMO  to  VIIM2 
(Cole).    1919,  Proc  Cal.  Acad  Sd.  Ser.  4,  IX,  p.  231. 

312.    Cyrtopogoo  auratiis  G>le 

Joseph,  Cascade  Mts.,  Marion  Co.,  ¥11-30.  1919,  Proc. 
Cal.  Acad.  Sci.  Ser.  4,  IX,  p.  230. 

313.    Crytopogon  bimacula  (Walk.) 

One  specimen,  a  male,  Mt.  Jefferson,  VII-20  (BridweU). 
This  is  considered  an  eastern  species,  but  Dr.  Back  in  his 
monograph  mentions  four  males  and  two  females  collected 
on  the  peaks  of  Los  Vegas  Range,  N.  Mexico. 

314.    C3rrtopogon  dasylloides  Will. 
Parkdale,  VI-18  (Cole). 

315.    Cyrtopogon  dubius  Will. 
Described  from  Oregon. 

316.  C3rrtopogon  infuscatus  Cole 

Pamelia  Lake,  Mt.  Jefferson,  VIM2  (Bridwell).  1919, 
Proc.  Cal.  Acad.  Sci.  Ser.  4,  IX,  p.  233. 

317.  Cyrtopogon  leucozona  Locw 
Joseph;  Grant  Co.,  VI-20  to  ¥11-3. 

318.    Cyrtopogon  nebulo  O.  S. 

Subalpine  regions  on  Mt.  Jeffersons,  VII-25  (BridweN). 
1919,  Proc.  Cal.  Acad.  Sci.,  Ser.  4,  IX,  p.  232.  Descrip- 
tion of  allotype. 

319.  Cyrtopogon  nugator  O.  S. 

Dee,  VM7  (Cole) ;  Joseph,  VI I- 17  (Chamberlin).  The 
last  mentioned  specimens  predaceous  on  Scolytidae. 

320.  Csrrtopogon  perspicax  Cole 

Hood  River,  VI- 15  to  VI.22  (Cole).  Linn  Co.,  V.24 
(Lovett).     1919,  Proc.  Cal.  Acad.  Sci.,  Ser.  4,  IX,  p.  233. 
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321.  C]rrtopogon  praepes  Loew 

Big  Lake,  VII.20  (BridwcU);  Hood  River,  VI-13 
(Cole) ;  Bums,  V  (Thompson),  a  series  which  differs  from 
the  typical  form  in  having  the  middle  of  the  hind  tibiae  red. 

322.  Cyrtopogon  princeps  O.  S. 

Subalpine  regions  of'Mt.  Jefferson,  VII-20  (Bridwell) ; 
Horse  Lake,  6,000  feet,  VII.25 ;  Mackenzie  Ridge,  6,000 
feet,  VIIM  (Bridwell).  1919,  Proc.  Cal.  Acad.  Sci.,  Scr. 
4,  IX,  p.  234. 

323.  Cyrtopogon  rejectus  O.  S. 
Dee,  VM7  and  Parkdale,  VI.12  (Cole). 

324.  Cyrtopogon  sudator  O.  S. 
Parkdale,  VI-18  (Cole) ;  Hood  River,  V-14  (Lovett). 

325.     Cyrtopogon  tfaompsoni  Cole,  new  species 

Black,  gray  poUinose,  with  distinct  black  thoracic  stripes; 
yellowish  and  white  pile  mixed  with  black. 

Male :  Length  1 1  mm.  Face  and  f rons  whitish  poUinose, 
the  ground  color  more  or  less  obscured.  Black  pile  on  sides 
of  face  on  upper  occiput  next  to  eye  margin  and  along  lower 
occiput,  cheeks,  and  oral  margin.  Pile  of  center  of  face  and 
frons  long  and  whitish.  Antennae  black,  the  arista  rather 
short  and  blunt;  white  pile  below  on  first  joint,  a  long  black 
bristle  under  second  joint.  Occiput  and  head  below  with 
long,  white  pile. 

Dorsum  of  thorax  rather  thinly  gray  poUinose,  white 
pilose  anteriorly  and  posteriorly,  black  across  the  middle. 
The  two  dorsal  vittae  are  narrow  and  distinctly  separated, 
gray-black,  somewhat  shining,  as  are  the  side  spots.  The 
space  in  front  of  scutellum  more  or  less  destitute  of  pollen 
in  this  specimen.  Scutellum  slightly  flattened  on  disk  but 
with  scarcely  any  pollen  and  thickly  covered  with  long,  erect, 
pale  yellowish  pile.  Pleura  gray  poUinose,  with  some  whitish 
pile  on  the  meso-  and  sternopleura ;  a  tuft  of  pile  in  front 
of  the  halteres.  Halteres  yeUow.  Whitish  bristles  on  pre- 
scuteUar  callosities,  the  other  thoracic  bristles  black. 
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Abdomen  shining  black  with  poilinose  posterior  borders, 
complete  on  second,  narrowly  intemiptoi  on  first,  third, 
and  following  segments.  Pile  entirely  whitish,  longer  and 
tuft-like  on  the  sides  of  the  first  three  but  more  or  less  cov- 
ering all  the  segments,  including  the  genitalia.  Legs  entirely 
black,  including  the  ungues.  Femora  and  basal  two-thirds 
of  tibiae  white  pilose.  First  three  joints  of  tarsi  white  pilose, 
especially  long  and  tuft-like  on  the  middle  pair.  Most  of 
the  bristles  of  the  legs  black  but  with  a  few  white  ones  inter- 
mixed. Wings  hyaline,  the  veins  black;  anterior  cross  vein 
a  little  before  the  middle  of  the  discal  cell. 

Female :  Resembling  the  male  in  many  respects.  White 
pile  of  face  much  thinner,  the  antennal  arista  a  little  longer 
and  more  slender  and  pointed.  Thorax  more  thickly  poi- 
linose and  the  markings  more  distinct,  the  two  dorsal  vittae 
interrupted  some  distance  from  the  scutellum  by  gray  pollen; 
pollen  distinctly  visible  on  the  disk  of  the  scutellum.  Hal- 
teres  reddish  yellow.  Second,  third  and  fourth  segments  of 
abdomen  with  a  complete  poilinose  band,  the  fifth  inter- 
rupted, the  following  entirely  shining  black.  Segments  fol- 
lowing the  third  with  very  short,  sparse  white  pile. 

Holotype,  male,  No.  836,  and  allotype,  female.  No.  837, 
Mus.  Calif.  Acad.  Sci. ;  B.  G.  Thompson,  collector.  May 
1919.  These  types  are  on  the  same  pin  and  were  taken  in 
coitu. 

Type  locality,  Burns,  Oregon. 

The  species  is  quite  a  distinct  one  and  is  in  the  group 
which  has  the  scutellum  flattened  and  poilinose;  it  runs  to 
couplet  17  in  Back's  synoptic  table  but  is  quite  different  from 
evidens, 

326.  Cyrtopogon  varipennis  Coq. 

Parkdale,  VI-8  (Cole).  1904,  Proc.  Ent.  Soc.  Wash. 
VI,  p.  184. 

327.  Lasiopogon  bivittatus  Loew 
Hood  River,  V-IS  to  VI-24  (Cole). 
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328.    Lastopogon  cinereut  Cole 

Hood  River,  V.28  to  IX.24  (Cole).  1919,  Proc  Cal. 
Acad.  Sci.,  Ser.  4,  IX,  p.  229. 

329.  Heteropogon  ludius  (Coq.) 
Lookingglass,  VI- 14  (Black). 

330.  Heteropogon  senilis  Bigot 
Mt.  Hood  (Coquilfctt). 

331.  Pycnopogon  cirrhatus  O.  S. 

Hood  River,  ¥1-6,  VII-7  and  Mosier,  VI-H  (Cole). 
This  species  is  not  a  typical  Pycnopogon.  It  has  more  the 
appearance  of  Heteropogon. 

332.    Lestomjria  sabulonum  (O.  S.) 

Bums,  VM  (Thompson) ;  Ashland,  VIII.2  (E.  P.  Van 
Duzee) ;  Mosier,  VI- 14  (Cole).  The  Mosier  specimens 
vary  somewhat  from  the  typical  form  but  the  species  is 
apparently  very  apt  to  show  slight  variations  in  chaetotaxy 
and  color. 

333.    Cophura  brevicomis  (Will.) 

Hood  River,  VI.20  to  VIIM  and  Forest  Grove,  VI  to 
VII  (Cole);  Ashland,  VIII-2  (E.  P.  Van  Duzee).  This 
species  is  not  typical  of  the  genus  but  as  many  of  the  other 
species  in  the  genus  are  just  as  aberrant  it  may  as  well  be  left 
there. 

334.  Cophura  cyrtopogona  Cole 

Dee,  VIIM  (Childs).  1919,  Proc.  Cal.  Acad.  Sci.,  Ser. 
4,  IX,  p.  236. 

335.  Nicocles  aemulator  (Loew) 

Forest  Grove,  VI  (Lane),  only  one  specimen  taken.  A 
series  collected  at  Hood  River  in  May  and  June  is  very 
near  this  species.  Only  males  were  taken  and  these  had 
only  the  last  abdominal  segment  silvery.  Possibly  it  will 
prove  to  be  an  undescribed' species. 


258  CAUFORNIA  ACADEMY  OF  SCIENCES         ttmte.  4ni 

336.    Nicodes  dhrct  (Loew) 

Large  series  taken  at  Hood  River  in  V,  VI  and  VII 
{Ccle  and  Childs).  They  have  the  usual  habits  of  the 
genus,  perching  on  the  tips  of  dead  branches  or  tall  grass 
stents.  From  these  watdi  towers  they  flash  out  on  some 
unsuspecting  little  wayfarer  whose  fate  has  been  written. 
The  silvery  tips  of  the  abdomen  of  the  males  glitter  in  the 
sunlight  and  are  visible  some  distance  away.  Aphids,  among 
other  small  insects,  are  a  part  of  their  food. 

337.    Nicocles  rufus  Will. 
Hood  River,  VI-5   (Cole).     One  female  taken. 

338.    Pogonoioma  dorsata  (Say) 

Mary's  Peak,  VII-1891 ;  Sherwood;  Santiam  Nat.  Forest, 
VIIMl. 


339.     Laphria  feUs  crocea  McAtee 

Mt.  Hood  (H.  K.  Morrison).  1918,  Ohio  Joum. 
Science,  XIX,  p.  163. 

340.    Laphria  ferox  Will. 
Corvaliis  (Lovett).    J.  S.  Hine  dct. 

341.  Laphria  gilva  (Linn.) 
Hood  River,  VM6  (Cole). 

342.  Laphria  sadales  Walk. 

Described  from  Oregon  as  pubescens  by  Williston.  Park- 
dale,  Dee,  and  Hood  River  in  June  (Cole) ;  Corvaliis,  VII-7 
(Lovett) ;  subalpine  regions  on  Mt.  Jefferson,  VI I- 12 
(Bridwell). 

343.  Laphria  vivax  Will. 

Corvaliis,  one  specimen,  collector  unknown;  Corvaliis, 
VIIM8  (Lovett). 

344.  Laphria  vultur  O.  S. 

Hood  River  and  Parkdale,  VM2  to  VII-S  (Cole) ;  Lava 
Lake,  VII-2S   (Lovett);  Corvaliis,  V-19  to  VIII-23;  Big 
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Lake;  Mary's  Peak;  Mt.  Jefferson;  Santiam  Nat.  Forest. 
These  big  flies  are  usually  found  on  old  pine  logs  in  the  sun- 
light and  are  very  wary;  they  usually  return  to  the  same 
place  however,  after  a  rather  abrupt  and  rapid  flight.  In 
some  specimens  the  wings  are  much  paler  than  in  others. 

345.    Laphria  Xanthippe  Will. 

Horse  Lake,  VII-25  and  Mt.  Jefferson;  Pamelia  Lake, 
alt.  3,000  feet,  VII-30  (Bridwell).  McAtee  has  recently 
made  this  a  variety  of  felis  O.  S. 

346.     Dasyllis  astur  Loew 
Reported  from  Oregon  by  Williston. 

347.     Dasyllis  califomica  Banks 

Parkdale,  VIM 2  and  Hood  River,  Vh6  (Cole) ;  Pamelia 
Lake,  Mt.  Jefferson,  ¥11-25  (BridweU);  CorvaUis,  V.29; 
Elk  Beds,  Mt.  Hood,  VIII-10  (Bridwell).  1917,  BuU. 
Brookl.  Ent.  Soc,  XII,  p.  54. 

348.     Dasyllis  columbica  Walk. 

CorvaUis,  V-11;  Mt.  Jefferson,  VII-20  (BridwcU) ; 
Mary's  Peak,  VIM4  (Lovett). 

349.  Dasyllis  femaldi  Back 

Pamelia  Lake,  Mt.  Jefferson,  3,000  feet,  VIII.6  (Brid- 
well).    1904,  Can.  Ent.,  XXXVI,  p.  290. 

350.  Dasyllis  sackeni  Banks 

CorvaUis,  ¥-14  (Lovett);  Colestin,  VII.30  (E.  P.  Van 
Duzee).     1917,  BuU.  Brookl.  Ent.  Soc,  XII,  p.  54. 

351.    Proctacanthus  occidentalis  Hine 

CorvaUis,  VII  and  VIII;  Roseburg,  VIII-19  (Black); 
Medford,  VIII.25;  Bend,  V.19;  Hood  River,  VII.25 
(Cole).  This  species  was  predatory  on  grasshoppers  at 
Hood  River.   1911,  Ann.  Ent.  Soc.  Amer.,  IV,  p.  159. 

352.    Promachus  princeps  Will. 
Hood  River,  VII-2  (Cole). 
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353.    TolflMnit  adBdoi  WilL 

Described  from  Oregon  and  Washington.   Bend,  VI- 10 
(Thompson). 

354.    AsOos  aflfinis  Will. 
Hood  River,  VIL?  (Cole).    J.  S.  Hine  det. 


355.    Aailiia  aurianmilatoa  Hine 

Mt.  Jefferson,  VIIM5  (Lovett);  Parkdale,  VM2 
(Cole).  J.  S.  Hine  det.  1909,  Ann.  Ent.  Soc  Amer.,  II, 
p.  151. 

356.    Asihis  califdmicus  Hine 

Forest  Grove,  IX.27  (Cole).  J.  S.  Hine  det.  1909, 
Ann.  Ent.  Soc.  Amer.,  II,  p.  164. 

357.    Asilus  messe  Tucker 

Blitzen  River,  VII-6;  Pamelia  Lake,  Mt.  Jefferson, 
VII-19  (Bridwell).  J.  S.  Hine  det.  1907,  Kans.  Univ.  Sci. 
Bull.,  IV,  p.  92. 


358.  Asilus  nitidifascies  Hine 

Mt.  Hood  (H.  K.  Morrison).  1908,  Can.  Ent.,  XL,  p. 
202. 

359.  Asilus  occidentalis  Hine 

Hood  River  and  Dee,  VI-l?  to  VII-25  (Cole) ;  Pamelia 
Lake,  Mt.  Jefferson,  VII-16  (Bridwell) ;  Mackenzie  Ridge, 
VII-20;  Cascade  Mts.,  Marion  Co.  1909,  Ann.  Ent.  Soc. 
Amer.,  II,  p.  147. 

360.    Asilus  willistoni  Hine 

Brownsville,  IX-11.  Hine  det.  This  is  the  same  as  the 
preoccupied  name  angustifrons  Will. 
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Family  DOLICHOPODID^ 


Fig.  23.    Jrgfra  mgripes  Locw. 

These  flies  are  small  and  usually  shining  green  in  cxAat 
but  occasionally  black  or  yellow.  The  tarsi  are  long  and 
often  ornamented  in  the  males ;  these  and  the  curiously  modi- 
fied claspers  of  the  male  genitalia  furnish  some  of  tjhe  best 
specific  diaracters.  The  adults  are  slender  and  delicate  and 
many  are  found  about  damp  places'  in  rank  growth.  They 
are  predatory,  darting  over  leaves  or  the  surface  of  water 
in  search  of  their  prey. 

Little  is  known  of  the  early  stages  of  American  species. 
The  larvs  have  been  recorded  as  predaceous  on  other  larvz 
and  also  as  feeding  in  plant  tissues.  A  great  majority  are 
aquatic,  such  as  Dolichopus,  Hydrophorus,  and  Campsic- 
nemis. 

361.    Sciapui  pilicomis  (Aldr.) 
Hood  River,  VI.2  and  20.    (Cole).     M.  C.  Van  Duzee 
det.    1904,  Trans.  Amer.  Ent.  Soc.,  XXX,  p.  282  (Psilopo- 
dinus.) 

362.     ChrysotuB  choricus  Wheeler 
Forest  Grove,  VI.2  (Cole). 

363.    Chrysotus  diacolo;  Loew 
Narrows,  VIM. 

Dccctnbcr  14,  1921 


212  CMsroaty:^  jtCADBxr  of  sctesces 

Hood  Rmr,  Wl  »d  WS  (Coie) :  Narrows,  WIA 


Forest  Gropre,  V-5  to  \l-6  and  Hood  Rircr,  IX-5  (Cole) 


Forest  Grovre,  Vo  to  V-20  (Coie).  The  spcdcs  was 
described  from  Sitka«  Alaska,  rnanj  years  ago  and,  accord- 
ing to  M.  C.  Van  Duzcc,  who  oooftnns  my  determination, 
has  not  been  recorded  since.  It  differs  from  robmstm  John- 
son in  several  characters. 


Argjrra  nigripcs  Loew 

Hood  River,  VI-S  and  VI-24,  two  males  (Cole).  The 
type  was  a  single  male,  damaged  by  mould,  which  was  col- 
lected at  Sitka,  Alaska,  by  Sahlberg,  the  description,  how- 
ever, is  a  very  good  one.  The  middle  tibis  are  brownish 
yellow  below,  noticeably  curved  and  enlarged  near  the  middle 
and  again  near  the  dp;  on  the  outside  of  the  median  enlarge- 
ment is  a  cluster  of  rather  long  bristles.  The  few  bristles 
on  the  underside  of  the  front  metatarsi  are  quite  long  and 
very  slender.  The  genitalia  are  blackish  brown  and  as  in 
other  species  of  the  genus  posses  good  specific  characters. 

368.     Sympycnus  pugil  Wheeler 
Hood  River,  IX.27  to  X-ll  (Cole). 

369.     Notiiosympycnus  vegetus  Wheeler 
Hood  River,  V-9  (Cole).   M.  C.  Van  Duzcc  dct. 

370.     Medeterus  viduus  Wheeler 
Hood  River,  VI-2  (Cole);  Corvallis. 

371.     Hydrophorus  innotatus  Loew 
Recorded  from  Oregon  by  Aldrich. 

372.     Hydrophorus  pensus  Aldr. 

Forest  Grove,  VII-16  to  IX-28  (Cole).  A  common 
species.     191 1,  Psyche,  XVIII,  p.  68. 
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373.     Hydrophorus  philombrius  Wheeler 
Hood  River,  VI-2  and  Forest  Grove,  IX.27  (Cole). 

374.    Scellus  monstrosus  O.  S. 

Series  taken  at  Burns  in  June  (Thompson).  The  speci- 
mens do  not  tally  exactly  with  the  original  description,  but 
Dr.  Aldrich,  who  examined  specimens  of  this  and  the  fol- 
lowing species,  is  certain  of  the  determination.  The  spoon- 
shaped  appendages  of  the  male  genitalia  are  dark  brown 
with  a  tuft  of  black  hair.  The  appendage  on  the  inner  side 
of  the  base  of  the  fore  tibia  ends  in  a  short  spine  and  has 
about  seven  short  hairs  on  it.  This  species  is  very  near 
avidus, 

375.     SccUus  vigil  O.  S. 

Corvallis,  V-24;  Forest  Grove  in  May  and  September 
(Cole).  These  specimens  lack  the  long  white  pile  on  the 
hind  femora  which  Aldrich  mentions  in  his  table  of  species 
(1907,  Ent.  News  XVIII,  p.  136).  The  species  is  very 
close  to,  if  not  identical  with,  filifer  Loew.  Only  females 
were  taken  in  September,  although  about  seventy  specimens 
were  collected,  and  these  were  darker  and  larger  than  the 
earlier  forms.  All  were  collected  on  the  ground,  many  by 
sweeping  over  grass. 

376.  Liancalus  limbatus  V.  D. 

Mary's  Peak,  VI,  one  specimen  collected.  1917,  Ent. 
News,  XXVIII,  p.  127. 

377.  Dolichopus  aurifex  V.  D. 

Newport,  VIIM3  (Aldrich).  1921,  U.  S.  Nat.  Mus., 
Bull.  116,  p.  225. 

378.  Dolichopus  cavatus  V.  D. 

Hood  River,  VI  (Cole);  Corvallis.  1921,  U.  S.  Nat. 
Mus.,  Bull.  116,  p.  227.  M.  C.  Van  Duzee  det. 

379.     Dolichopus  celeripes  V.  D. 

Hood  River,  VIII.2  (Childs).  1921,  U.  S.  Nat.  Mus., 
Bull.  1 16,  p.  244.    Two  specimens  collected. 
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380.  DoBdiopiis  ccmp^ctut  V.  D. 

Hood  River,  VIM  (Cole).  M.  C  Van  Duzee  dcL  1921, 
U  S.  Nat  Mus.,  Bull.  116,  p.  206. 

381.  DoBdiopiis  convergent  Aldr. 
Described  from  Oregon. 

382.  DoBchopiis  coqutlletti  Aldr. 

Forest  Grove,  VIII.29  (Creel);  Hood  River,  VIII.9 
(Aldricii). 

383.  DoUchopua  crenatua  (O.  S.) 

Hood  River,  VII-S  to  X.3  and  Forest  Grove,  VI-S 
(Cole)  ;  Corvallis,  VI- 15  (Lovett).  Very  common  in  some 
localities. 

384.  Dolichopua  duplicatua  Aldr. 

Hood  River,  IX-27  (Cole);  Salem,  VII.4  (Melander); 
CorvaUis  VII  (Aldrich). 

385.  Dolichopua  haatatus  Loew 
Collected  on  Mt.  Hood  (Aldrich). 

386.    Dolichopus  obcordatus  Aldr. 
Hood  River,  VI  to  IX  (Cole).    Common  in  1917. 

387.  Dolichopus  occidentalis  Aldr. 

Hood  River,  VI.30,  and  Salem,  VII.4  (Melander). 

388.  Dolichopua  paluster  M.  &.  B. 

Hood  River,  VI.3  to  IX-5  (Cole).  M.  C.  Van  Duzee 
det. 

389.  Dolichopus  ramifer  Loew 
Common  at  Hood  River,  June  to  October  (Cole). 

390.  Dolichopus  socius  Lx>ew 

Hood  River,  VI-S  and  4  (Cole).   M.  C.  Van  Duzee  det. 
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391.    Dolichoput  tenuipas  Aldr. 

Hood  River,  IX.24  to  X-U    (Cole);   Corvallit,  VM 
(Cole). 

392.    Dolichopus  vmriabilit  Loew 
Hood  River,  VII-20  (Cole). 

393.    Tmchsrtrechus  olymgim  (Aldr,) 
Hood  River,  ¥1-3  (Cole),  M.  C.  Van  Ehizee  dct. 

394.    Tachsrtrechus  sanus  O.  S. 
Hood  River,  VI.21  (Cole),  M.  C.  Van  Ehizee  det. 

395.    Pelastoneurus  vagans  Loew 

Forest  Grove,  IX.27  and  Hood  River,  X-26   (Cole), 
M.  C.  Van  Duzee  det. 

396.    Pelastoneurus  ocddentalis  Wheeler 
Corvallis,  VII.12  (Cole),  M.  C-  Van  Ehizee  dct. 

Family  EMPIDID^ 


Fig.  24.    Empis  poplitea  Loew. 

The  family  is  a  very  large  one  and  there  is  a  great  variety 
in  form  and  wing  venation.  The  prevailing  colors  are  dull, 
most  of  them  brown,  gray,  or  black.  The  mouth  parts  are 
usually  long  and  beak-like.  The  adults  congregate  in  swarms 
under  trees  or  near  shrubs  and  about  brooks  and  dance  up 
and  down  in  the  air,  hence  the  name  **dance-flies.'*  They 
are  predaceous,  even  cannibalistic,  the  female  being  *'more 
deadly  than  the  male."  Many  of  the  flies  visit  flowers  and 
some  species  have  very  interesting  habits.  They  perform 
quaint  courtship  dances  and  carry  little  balloon  like  veils  or 
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nets  in  tome  of  their  aerial  maneuvers.  The  larvae  are  found 
under  leaves  and  decajring  vegetable  matter  and  are  probably 
camiverous.  Some  species  are  aquatic  or  semi-aquatic.  The 
species  listed  below  were  determined  by  Dr.  A.  L.  M dander 
except  where  otherwise  indicated. 

397.    Platjrpalput  gqualis  Locw 
Hood  River,  VU  (Cole). 

396.    Platjrpalpus  crassifcmoris  Fitch 
Hood  River,  VI.3  (Cole). 

399.  Tachypeaa  inusta  (Mel.) 
Viento,  VIM  (Melander). 

400.  Leptopem  disparilis  Mel. 
Forest  Grove,  VI-2  (Cole). 

401.  Ocydromia  glafaricula  (Fall.) 
Forest  Grove,  ¥-20  and  VI.2  (Cole). 

402.  Empimorpha  barbata  (Loew) 

Hood  River,  V-?  and  Forest  Grove,  III,  IV  and  V 
(Cole).  Very  common  in  April  and  May,  especially  around 
the  flowers  of  Oregon  grape. 

403.     Empimorpha  comantis  Coq. 
Corvallis,  IV-30. 

404.  Empis  aldrichii  Mel. 
Rock  Creek  near  Corvallis,  VI-6  (Cole). 

405.  Empis  canaster  Mel. 
Reported  from  Oregon  by  Melander. 

406.  Empis  poplitea  Loew 

Hood  River,  V-S,  and  Forest  Grove  in  May  (Cole). 
Common,  and  often  in  swarms  in  the  mating  season.  As 
in  Empimorpha  barbata  the  males  carry  their  prey  near  the 
females  as  a  lure. 
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407.    Hilara  atra  Loew 
Forest  Grove,  V-20  (Cole),  Cole  dct. 

408.    Brachystoma  occidentalis  Mel. 
Forest  Grove,  VI- 13  (Rockwood).   Cole  dct. 


409.    Rhamphomyia  amplicella  Coq. 
Cofvallis,  IV;  Forest  Grove,  IV- 12  (Cole).    Cole  dct. 


410.  Rhamphomjoa  corvina  Loew 
Forest  Grove,  IV-4  (Cole).    Cole  dct. 

411.  Rhamphomjria  ctirvipcs  Coq. 
Corvallis,  VI-3. 

412.  Rhamphomyia  nigricans  Loew 
Forest  Grove,  II 1-20  (Cole).    Cole  dct. 

413.  Rhamphomyia  sudigeronis  Coq. 
Hood  River,  VI.8  (Cole). 

414.    Anthalia  stigmalis  Coq. 
Corvallis,  VI-2  (Cole). 
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Familr  PLATYPEZIDA 


Fig.  2S.    Celotaria  mifinis  Aldr.    a.  Drawn  from  male. 

In  the  "flat-footed  flies"  the  posterior  tarsi  are  broad  and 
flatteocd,  especially  in  the  males.  The  wings  are  propor- 
tionately targe.  They  are  quick  little  flies  and  are  often 
seen  darting  around  on  leaves,  active  in  the  shade  and  at 
times  seen  hovering  over  foliage  about  sundown.  The  larvz 
live  in  mushrooms  and  other  fungi. 

415.    AgathomyU  lutea  Cole 
Parkdale,   IX-5    (Cole).      1919,  Proc.  Cal.  Acad.  Sci., 
Scr.  4,  IX,  p.  238. 

416.     Platypeza  abscondita  Snow 
Hood  River,  VI-8  (Cole). 

417.    Platypeza  cinerea  Snow 
Hood  River,  X-30  (Cole). 
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418.    Platype«  polyponu  Willard 
Lai^  series  from  Corvallis  (Moznette).    1914,  Psyche, 
XXI,  p.  167. 

419.    Calotam  inugnii  Aldr. 
Hood  River,  X-11  (Cole).    Thirty-five  females  of  this 
remarkable  fly  were  taken,  but  no  males  were  seen.  Accord- 
ing to  Aldrich  this  is  the  iirst  record  since  the  discovery 
of  the  spedes  at  Stanford  University,  California. 

FMnfly  LONCHOPTERID^ 


Fig.  26.    Lonckapltra  lutea  PanMi 


Very  small  flies  with  pointed  wings,  commonly  known  as 
"spear-winged  flies."  When  at  rest  the  wings  are  folded 
flat,  one  over  the  other,  on  the  abdomen.  The  venation 
alone  will  distinguish  them  from  all  other  families  and  sug- 
gests that  of  the  Psychodidz.  They  arc  found  in  grass 
along  streams  and  the  individuals  are  quite  common.  There 
is  only  one  genus  in  the  family  and  very  few  species,  three 
occurring  in  North  America.  Little  is  known  of  their  habits. 
The  larvx  are  found  on  the  ground  under  vegetable  material. 
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ComiDoa  everywhere.  Hood  River,  VI-19  to  X-26 
(Cok).  Lnndbctk  in  "Dipten  Danica"  ssid  due  only  vx 
malei  of  fmrcMt*  Fallen  were  known  and  in  this  spedes  tbe 
males  are  about  as  rare.  The  females  undoubtedly  rqnvdnce 
parthem^enetically. 


Family  PHORID£ 


Fig.  27.     Ckteloneuropkora  variabilit  Bnict. 

Small,  usually  daric  colored,  flies  with  large,  broad  wings 
and  a  peculiar  venation.  The  thorax  is  large  and  the  head 
small.  They  are  commonly  seen  running  about  on  leaves 
and  on  windows  tn  houses;  occasionally  they  swarm  in  the 
air.  The  larval  habits  are  remarkably  varied;  some  live 
in  decaying  animal  and  vegetable  matter  and  others  are  true 
entoparasites. 
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421.    Phora  velutina  Meig. 

Hood   River,   V-20  to   IX-S    and   Forest  Grove,   VI-S 
(Cole). 

422.  Hypocera  flavimana  Meig. 

Forest  Grove,  III-28   (Cole),  Malloch  det.    Previously 
recorded  only  from  the  east. 

423.  Apioclueta  borealis  Mall. 

Forest  Grove,  IV^,  10  (Cole).     1912,  Proc.  U.  S.  Nat. 
Mus.,  XLIII,  p.  488.    Recorded  from  B.  C. 

424.    Apiochseta  rufipes  (Meig.) 
Forest  Grove,  III-SO  to  V-H  (Cole). 

425.     Conicera  aldrichii  Bnies 
Forest  Grove,  III-30  to  I  V-20  (Cole). 

426.  Chsetoneurophora^^  spinipes  Coq. 

Forest  Grove,  IV-4  (Cole);  Corvallis,  1-26  (Chamber- 
lin). 

17  1912,  Proc.  U.  S.  Nat  Mus.,  XLIII,  p.  422. 

427.  Chsetoneurophora  variabilis  Brues 

Series  of  specimens  collected  at  Corvallis,  with  no  other 
data.   1908,  Jl.  N.  Y.  Ent.  Soc.  XVI,  p.  199. 

428.    Trupheoneura^^  fratercula  Brues 

Hood  River,  X-30  (Cole).    Doubtfully  placed  here,  the 
third  vein  thickened  more  as  in  pachyneura  Loew. 

18  1909,  Journ.  Nat  Hist.  Soc.  Glasgow,  I,  p.  27. 
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Fanuly  PIPUNCULIDA 


Fig.  28.    Pipunculus  ailanticus  Hough. 

Small  flies  with  rather  large  heads  composed  almost  en- 
tirely of  the  compound  eyes.  The  wings  are  long  and  the 
venation  like  that  of  the  Conopidae.  The  body  is  usually 
almost  bare  of  pile.  The  adults  can  be  taken  by  sweeping 
plants  and  grass.  Some  are  known  to  be  parasitic  in  Jassids 
in  the  larval  stages. 


429.    Chalarus  spurius  (Fall.) 
Hood  River,  VII.28  (Cole). 


430.    Pipunculus^^  atlanticus  Hough 

Hood  River,  VI-6  to  VII-28  (Cole).  These  specimens 
cannot  be  separated  from  the  eastern  species.  They  are  the 
"slightly  smaller"  form  with  blackish  antenna;  mentioned  by 
Cresson  in  his  paper  on  this  group. 

19  In  this  large  genus  there  are  evidently  many  undescribed  ^>ecie8  in  the 
west  There  is  not  sufficient  material  at  present  to  make  sure  of  some  of 
the  species  collected  in  Oregon ;  at  least  six  forms  were  taken  at  Hood  River. 
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431.    Pipunculus  ccmfratemut  Banks 
Hood  River,  IX-29  (Cole).    One  female  taken.    1910. 
Trans.  Amer.  Ent.  Soc.,  XXXVI,  p.  285. 

432.  Pipunculus  prozima  Cress. 

Hood  River,  VI-3  (Cole).  1910,  Trans.  Amer.  Ent.  Soc., 
XXXVI,  p.  318. 

433.  Pipunculus  similis  Hough 
Hood  River,  VI-4  (Cole). 

Family  SYRPHID^ 


Fig.    29.    Sphegina  punctata  Cole,  n.  sp.  Drawing  of  holotype. 

The  adults  are  usually  of  moderate  size  and  bright  colors, 
black  and  yellow  predominating.  One  of  the  distinguishing 
characteristics  of  the  family  is  a  thickening  of  the  wing 
membrane,  appearing  as  a  spurious  longitudinal  vein.  Over 
700  described  species  occur  in  North  America. 

The  more  common  forms  of  the  genus  Syrphus  and  its 
near  relatives  frequent  fields  and  gardens,  hovering  here  and 
there  about  the  blossoms.  Mimicry  is  well  developed  among 
the  less  typical  forms,  some  are  almost  bare  and  mimic 
wasps,  others  are  hairy  and  mimic  bees.    The  adults  feed 
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upon  the  pollen  and  nectar  of  flowers  and  are  of  no  economic 
importance. 

The  larvae  are  typically  slug-like  in  appearance.  As  a 
group  they  are  considered  beneficial  and  feed  upon  plant  lice. 
As  with  the  adults  there  is  great  variation  in  appearance 
among  the  less  typical  forms.  In  the  genus  Microdon  the 
larvae  resemble  molluscs  and  live  in  the  nests  of  ants.  Others 
are  found  in  the  nests  of  bumblebees  and  wasps.  A  large 
group,  termed  rat-tailed  larvae,  have  a  slender  posterior  pro- 
longation with  terminal  spiracles.  These  forms  may  live  in 
stale  pools  of  water  or  tunnel  deeply  into  the  sap  or  decay 
of  trees.  A  few  forms  are  injurious,  tunneling  into  live  bulbs 
and  woody  plants.  These  include  such  forms  as  the  narcissus 
bulb  maggot,  Merodon  equestris;  the  onion  maggot, 
Eumerus  strigaius;  and  Chilosia  alaskensis,  causing  black 
check  in  Western  Hemlock. 

434.  Microdon  cothumatus  Bigot 

Hood  River,  V-19  to  21  (Cole).  Found  mostly  in  an 
ant^s  nest  under  the  bark  of  an  old  pine  log,  ten  adults  being 
taken  and  a  number  of  pupae.  There  is  reason  to  believe  that 
species  of  Microdon  return  to  the  old  nest  year  after  year 
and  this  certainly  appeared  to  be  the  case  here,  as  some  of 
the  old  pupa  cases  had  been  there  three  or  four  years.  The 
type  of  this  species  was  taken  on  Mt.  Hood. 

435.  Microdon  marmoratus  Bigot 

Hood  River,  VM4  (Cole);  Mosier,  VM6  (Cole  and 
Childs). 

436.     Microdon  piperi  Knab 

Corvallis;  Hood  River,  VI  (Cole) ;  Mt.  Jefferson,  VIII. 
Listed  from  Oregon  by  Williston  as  tristis  Loew.  On  March 
10,  1915,  Childs  collected  larvae  in  a  colony  of  ants,  under 
heavy  bark  of  an  old  fir  stump. 

437.     Chrysotoxum  derivatum  Walk. 
Mt.  Jefferson;  Mary's  Peak,  VI-VIII  (Lovett). 
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438.  Chiysotoxum  ypsilon  Will. 

Mary's  Peak,   VIM4    (BridweU);  Lakeview,   VIIM8 
(Thompson). 

439.  Chrjrsogaster  bellula  Will. 
Mt.  Jefferson,  VIII  (Bridweil). 

440.    Chrjrsogaster  lata  Loew 
Williston  records  from  Oregon. 

441.  Chr3r80gaster  parva  Shannon 

Hood  River,  V-IS  to  VI-6  (Cole).   1916,  Proc.  Ent.  Soc. 
Wash.,  XVIII,  p.  104. 

442.  Chrysogastcr  pulchella  Will. 
Hood  River,  VI-l?  (Cole). 

443.  Chrysogastcr  sinuosa  Bigot 

Hood  River,  VI.3  (Cole) ;  Forest  Grove,  V-l  1  (Lovett) . 

444.     Chrysogastcr  stigmata  Will. 

Pamelia  Lake,  VI 1-24  (Bridweil) ;  Hood  River,  VI-3  and 
Forest  Grove,   IV-12    (Cole). 

445.     Pipiza^o  fcmoralis  Loew 
Hood  River,  VII-S   (Cole). 

446.     Pipiza  macrofemoralis  Curran  MS. 
Hood  River,  VI-8  (Cole). 

20  The  group  Pipizini  is  a  difficult  one,  individuals  varying  considerably, 
having  few  outstanding  characters  sufikiently  constant  to  be  of  service  in 
establishing  genera.  Particularly  in  the  females  the  characters  for  differen- 
tiation are  more  imaginary  than  real.  In  collecting  where  material  in  this 
group  is  plentiful,  it  is  frequently  possible  to  obtain  individual  females,  which 
might  provisionally  be  placed  in  each  of  the  four  genera,  associating  with 
males  specifically  of  one  form.  It  is  our  belief  that  a  closer  study  will  show 
this  group  to  be  in  a  transitional  stage  because  of  changes  in  food  habits 
of  the  larvx;  the  adults  still  mating  more  or  less  indiscriminately. 

Mr.  C.  Howard  Curran  of  Ontario,  Canada,  who  has  undertaken  the  very 
laudable  task  of  straightening  out  this  group,  has  kindly  determined  oar 
Oregon  material  and  his  classification  is  used  in  cataloguing  these  formiL 
Mr.  Curran's  paper  will  appear  in  the  succeeding  number  of  these  Proceedings^ 
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447.    Pipin  oregotm  Lovett 

Hood  River,  V-8  (Cole).     1919,  Proc  Cal.  AcaA  Sd., 
Ser.  4,  IX,  p.  246. 

448.  Hcringia  cafifomica  Davidson 
Hood  River,  V-25  to  VI-21  (Cole). 

449.  Hcringia  cunmta  Curran  MS. 
Hood  River,  V  (Cole). 

450.    Cnemodon  auripleura  Curran  MS. 

Hood    River,    VI- 16    and    Forest   Grove,    V    (Cole); 
Corvallis,  VM4  (Lovett). 

451.    Cnemodon  corvallia  Curran  MS. 
Hood  River,  VI-16  and  Forest  Grove,  IX-30  (Cole). 

452.    Cnemodon  lovetti  Curran  MS. 
Horse  Lake,  6,000  ft.,  VII  (Bridwell). 

453.    Cnemodon  pisticoides  Will. 

Mackenzie  R.  ridge,  in  Cascades,  6,000  ft.,  VIII;  Mary's 
Peak. 

454.    Cnemodon  placida  Curran  MS. 
Forest  Grove,  V-2S    (Cole). 

455.     Cnemodon  rita  Curran  MS. 
Rock  Creek,  VIM 4  (Lovett). 

456.     Cnemodon  sinuosa  Curran  MS. 
Forest  Grove,  V-25   (Cole). 

457.    Paragus  angustifrons  Loew 

Corvallis    (Bridwell);    Forest    Grove    (Cole);    Hood 
River,  VI  to  VII  (Cole). 

458.    Paragus  bicolor  (Fabr.) 
Corvallis,  V  to  VI  (Lovett) ;  Forest  Grove,  V  (Cole). 
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459.  Paragus  tibiafis  (Fall.) 
Forest  Grove,  VII  and  Hood  River,  V-16  (Cole). 

• 

460.  Chilosia  aldrichi  Hunter 

Mary's  Peak,  VI- 14  (Lovett).  Two  male  specimens, 
placed  here  provisionally.  The  abdomen  is  not  ''everywhere 
shining",  but  with  subopaque  cross  band  on  hind  margins  of 
second  and  third  segments,  not  reaching  lateral  margins 
and  produced  slightly  forward  in  the  center.  Pile  of  disc 
short  golden,  longer  golden  on  the  margins.  Scattering 
elongate  bristle-like  hairs  on  postalar  callosities  and  on  mar- 
gin of  scutellum.    Otherwise  fits  description. 

461.     Chilosia  baroni  Will. 
Mary's  Peak,  V-9  (Currey). 

462.     Chilosia  borealis  Coq. 

Corvallis,  IV-IS.  Doubtfully  assigned  here.  Fits  descrip- 
tion except  pile  of  eyes  white.  Length  8.5  to  9  mm. 

463.    Chilosia  chalybescens  Will. 
Corvallis  (Lovett). 

464.     Chilosia  chintimini  Lovett,  new  species. 

Eyes  pilose,  arista  nearly  bare;  color  black  throughout; 
face,  legs,  halteres  and  pile  black;  wings  dark  smoky,  veins 
black.    Length  11  mm. 

Male:  Face  black  shining  with  fairly  abundant,  moder- 
ately elongate,  pile  between  tubercle  and  groove;  indistinct, 
short,  golden  pile  along  groove.  Face  not  produced,  but 
slightly  concave  from  antenna;  to  prominent  tubercle,  deeply 
concave  between  tubercle  and  prominent  oral  margin. 
Cheeks  black,  subshining,  with  golden  pile.  Frontal  triangle 
strongly  swollen,  a  deep  median  impression,  pile  coarse, 
elongate,  black;  vertical  triangle  small,  black;  ocelli  brown; 
pile  coarse,  heavy,  elongate,  black.  Antennae  small  and 
brown;  first  two  segments  shining  dark  mahogany,  third 
rounded,  thin,  coffee  color.  Arista  black,  longer  than 
antennae,  thickened  and  briefly  pilose  on  basal  third.  Eyes 
evenly  and  moderately  elongate  brown-pilose. 

December  14,  1921 
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Thorax  and  saitellum  thiniiig  Mack,  saiteUum  with  a  hint 
of  mahogany  brown.  Pile  throughout  elongate,  black, 
coarser  and  thorter  on  pleura,  spines  everywhere  absent.  On 
humeral  angles  with  small,  half-concealed,  areas  of  whitish 
pubescence. 

Abdomen  opaque  black  on  disc,  subshining  along  mau^ins, 
pile  moderately  elongate,  black,  but  with  shorter,  incon- 
spicuous, brown  pile  in  rows  across  disc  of  first  three  seg- 
ments. 

Legs  black  with  black  pile,  briefly  short  golden  pilose  on 
under-surface  of  tibiae  and  tarsi.  Wings  dark,  smoky 
throughout;  veins  black.  Tegulae  light  with  light  yellow 
pile;  halteres  deep  brownish  black,  a  hint  of  gray  on  knob. 

Holotype,  male,  No.  838,  Mus.  Calif.  Acad.  Sd.  A.  L. 
Lovett,  collector,  June  19,  1919.  Paraiype,  same  data,  in 
collection  of  A.  L.  Lovett. 

Type  locality,  Mary's  Peak,  Oregon. 

Near  ferruginea  and  lasiophihalma  in  size  and  length  of 
pile.  The  uniformly  attractive  black  color  readily  sep- 
arates it. 


465.     Chilosia  ferruginea  Lovett 

Corvallis,    IV-14    (Chambcrlin) ;   Mary's   Peak,    III-30 
(Lovett).    1919,  Proc.  Cal.  Acad.  Sci.,  Scr.  4,  IX,  p.  238. 

466.     Chilosia  hoodiana  Bigot 
Hood  River,  ¥-8  (Cole). 

467.     Chilosia  Isevis  Bigot 

Hood  River,  V-20  (Cole);  Mary's  Peak,  VI-26;  Leba- 
non, V-18  (Lovett). 

468.     Chilosia  lasiophthalma  Will. 
Corvallis,  IV  (Lovett). 

469.     Chilosia  lugubris  Will. 
Hood  River  V  and  VI  (Cole). 
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470.    ChUosia  nigripennis  Will. 

Mt.  Jefferson,  VII-15  (Bridweil).     Bigot  also  reported 
it  from  Mt.  Hood  as  Cariosyrphus  infumaius. 


471.    Chilosia  nigrovittata  Lovett 

Corvallis,  IV-22  (Neilson).    1919,  Proc.  Cal.  Acad.  Sci., 
Ser.  4,  IX,  p.  239. 


472.    Chiloaia  occidentalis  Will. 
Mary's  Peak  111-30  (Black). 

473.    Chilosia  nigro-coerulea  Lovett 
New  name  for  pacifica   Lovett.      Lava    Lake,    VII-IS 
(Lovett) ;  Mt.  Jefferson,  VII  (Bridweil) ;  Corvallis,  V-l?. 
1919,  Proc.  Cal.  Acad.  Sci.,  Ser.  4,  IX,  p.  240. 

474.    Chilosia  paUipes  Loew 

Mt.  Jefferson,  Horse  Lake,  VII-2S  (Bridweil) ;  Mt.  Jef- 
ferson, VIIM;  Mary's  Peak,  V  to  VII  (Lovett).  Occurs 
at  lower  altitudes  in  scattering  numbers.  A  very  common 
form  in  higher  altitudes  in  midsummer  in  blossoms  of  Helle- 
bore. 

475.  Chilosia  parva  Will. 
Described  from  Oregon. 

476.  Chilosia  petuka  Will. 
Mary's  Peak,  VI  (Lovett). 

477.    Chilosia  signatiseta  Hunter 
Hood  River,  V-S  (Cole). 

478.  Chilosia  sororcula  Will. 
Mary's  Peak,  V-9  (Currey). 

479.  ChUosia  versipellis  Will. 
Hood  River,  V-19  (Cole). 

480.  Chilosia  willistonii  Snow 
Corvallis  (Bridweil) ;  Hood  River,  V-S  (Cole). 
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481.    Mykdepta  bdla  WUl. 

Mt.  Jefferson;  Mary's  Peak;  Horse  Lake,  3,000  to  6,000 
feet,  VI. VIII  (Lovett).  Oregon  is  type  locality. 

4S2.    Mjfiolepta  varipct  Loew 

Corvallis,  V-26.  Bigot  described  it  from  Mt.  Hood  as 
lunulaia. 

483.    PyrophKna  granditarsus  Forst. 

Hood  River,  V  and  VI  (Cole).  Common  in  marshy 
lands  near  Hood  River,  flying  about  plants  of  Equiseium. 

484.    Platjrchinis  Kratua  Coq. 

Mt.  Jefferson,  VIII-1  (Lovett).  Doubtfully  referred 
here;  apparently  agrees,  except  that  legs  are  decidedly 
lighter  in  color  and  pile  on  face  not  especially  heavy. 

485.    Platychinis  frontosus  Lovett 

CorvaUis,  V-S  (Nichols) ;  Mary's  Peak,  IIM9  (Lovett). 
1919,  Proc.  Cal.  Acad.  Sci.,  Ser.  4,  IX,  p.  247. 

486.    Platjrchinis  hjrperboreus  (Staeg.) 
Corvallis;  Alsea  Valley,  IV  to  VII  (Lovett). 

487.  Platychinis  peltatus  (Meig.) 
Hood  River  and  Parkdalc,  V  and  VI  (Cole). 

488.  Platychinis  quadratus  (Say) 

Hood  River  (Cole) ;  Mary's  Peak,  111-30  (Black).  Com- 
mon at  Hood  River. 

489.  Melanostoma  angustatum  Will. 
Pamelia  Lake,  3,000  ft.,  VII-27    (Bridwell). 

490.  Melanostoma  ambiguum  (Fall.) 
Hood  River,  VII.2S  (Cole). 

491.  Melanostoma  concinnum  Snow 
Philomath,  V  (Lovett). 
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492.    Melanottoma  coerulescens  Will. 
Mary's  Peak;  Mt.  Jefferson  (Lovett). 

493.    Melanottoma  dubium  Zett. 

Rock  Creek,  111-30;  Duffy's  Prairie,  VII.26  (Lovett). 
Doubtfully  assigned  here. 

494.    Melanottoma  mellinum  (Linn.) 
Common  in  the  Willamette  and  Hood  River  Valleys. 

495.    Melanostoma  obscurum  (Say) 
Mary's  Peak,  VIII  (Lovett). 

4%.    Melanostoma  stegnum  (Say) 
Conunon,  V  to  VIII. 

497.    Leucozona  lucorum  (Linn.) 
Mary's  Peak,  VIII  (Lovett). 

498.    Eupeodes  volucris  O.  S. 
Common,  V  to  VIII. 

499.    Didea  fasciata  Macq. 
Common,  VII  to  VIII,  at  altitude  of  3,000  to  6,000  feet. 

500.    Didea  laxa  O.  S. 

Common,  IV  to  VIII.  Found  at  low  altitudes  during 
early  summer  and  late  fall,  but  most  common  at  altitudes  of 
2,500  to  6,000  feet  in  forests  near  clearings,  hovering  in 
shafts  of  sunlight  that  strike  down  through  little  open 
glades. 

501.     Didea  pacifica  Lovett 

Parkdale,  VIH2  (Cole).  1919,  Proc.  Cal.  Acad.  Sci., 
Ser.  4,  IX,  p.  246. 

502.     Lasiophthicus  pyrastri  (Linn.) 
Common. 

503.    Lasiophthicus  pyrastri  unicolor  Curtis 
In  the  early  summer  of  1914,  the  vetch  aphis,  Macrosi- 
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phum  pisif  was  unusually  abundant,  destroying  great  areas 
of  vetch  during  June.  One  of  the  commonest  beneficial  in- 
sects preying  on  the  aphids  was  the  larvs  of  L.  pyrastri. 
Great  numbers  of  these  larvae  were  collected  to  study  possi- 
ble parasites.  About  3  per  cent  parasitism  was  observed.  Of 
the  adults  emerging  about  32  per  cent  were  the  melanic 
forms  with  blade  abdomens.  A  few  specimens  of  umcolor 
were  collected  about  aphids  on  ''snow  balk"  in  1915.  None 
has  since  been  observed  or  collected  in  the  valley,  which 
would  tend  to  substantiate  VerraFs  report  of  their  periodical 
appearance.  Two  females,  one  collected  1907  (Bridwell) 
and  one  VIII-*17  (Lovett)  in  the  Cascades,  alt.  6,500- 
7,000  feet,  are  smaller,  but  apparently  belong  here.  In  these 
two  the  interrupted  cross  band  on  the  second  abdominal  seg- 
ment persist  as  two  elongate  dots. 

504.     Sjrrphua  abbreviatus  (Zett.) 
Corvallis,  IV;  Mary's  Peak,  VI  (Lovett). 

505.  Sjrrphus  americanus  Wied. 
Common.  This  species  and  opinator  are  two  of  the  most 
common  and  generally  beneficial  forms  of  Syrphids  feeding 
on  aphids  in  Oregon.  L.  pyrasiri  proves  the  greatest  feeder  of 
all  on  Aphis  carbicolor  and  Macrosiphum  pisi;  but  on  the 
basis  of  species  attacked  and  general  abundance  opinator 
ranks  first  with  americana  a  close  second. 

506.     Syrphus  arcuatus  Fall. 

Common,  V-VIII.     More  abundant  in  higher  altitudes 
2,500  to  5,800  feet. 

507.     Syrphus  bimaculatus  Lovett 

Mary's  Peak,  VM5  (Lovett) ;  Mt.  JefiFerson,  VI  (Brid- 
well).     1919,  Proc.  Cal.  Acad.  Sci.,  Ser.  4,  IX,  p.  244. 

508.     Sjrrphus  diversipes  Macq. 
Pamelia  Lake;  Mary's  Peak,  VII-VIII  (Centner) ;  Lava 
Lake,  VII-25  (Lovett). 

509.    Sjophus  grossularise  Meig. 
Parkdale,  VMS  (Cole) ;  Corvallis  (Lovett). 
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510.    S]nrphu8  intrudens  O.  S. 
Mt.    Je£fer8on;    Mary's   Peak    (Bridwell  and  Loyett) ; 
Hood  River,  V-20  (Cole).    Fairly  common  in  higher  alti- 
tudes during  August. 

511.    S]nrphii8  maculifrons  Bigot 
Described  from  Oregon. 

512.    Ssrrphus  mentalis  Will. 

Tillamook,  III-26  (Burrill);  Rock  Creek,  111-20 
(Lovett).  Type  from  Washington  Territory.  A  rare 
species.  Two  males  which  I  am  satisfied  belong  here  vary 
from  the  female  in  certain  minor  respects  and  the  following 
notes  are  appended. 

Male.  Similar  in  general  appearance  and  markings  to 
the  female,  everywhere  tending  to  be  darker  and  with  more 
elongate  pile.  Frontal  triangle  swollen,  pile  black,  coarser 
and  longer  than  in  female.  Antennae  darker,  but,  as  in 
female,  set  in  yellow  field.  Dark  facial  stripe  much  broader, 
the  yellow  on  sides  narrow  and  obscured  by  gray  pollen. 
Pile  on  face  elongate,  black;  cheeks  black,  narrowly  yel- 
lowish below  oral  margin. 

Abdominal  cross  bands  similar  in  appearance  to  female, 
first  and  third  do  not  reach  lateral  margins  though  this  is 
evidently  a  variable  character.  Legs  black,  briefly  brown 
at  union  of  femora  and  tibiae.    Pile  black,  elongate. 

513.    Syrphus  opinator  O.  S. 
Common.   See  note  under  americana. 

514.    Syrphus  pacificus  Lovett 

Corvallis  (Lovett) ;  Hood  River,  V  (Cole).  1919,  Proc. 
Cal.  Acad,  of  Sci.,  Ser.  4,  IX,  p.  245. 

515.    Syrphus  perplexus  Osburn 

Burns,  V  (Thompson) ;  Philomath,  V;  Mary's  Peak,  VIII 
(Lovett).   1910,  Jl.  N.  Y.  Ent.  Soc,  XVIII,  p.  55. 

516.    Ssrrphus  protritus  O.  S. 
Grant  Co.,  one  specimen,  no  other  data. 
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517.    Sjrphus  ribeta  (Linn.) 
Common  in  Willamette  and  Hood  River  Valleys. 

518.    S]nrphu8  nificauda  Snow 
Dee,  VI.17  (Cole). 

519.  Syrphus  aodalis  Will. 
Corvallis  (Lovett). 

520.  S]nrphus  torvut  O.  S. 
Conmion  in  many  parts  of  Oregon. 

521.    S]nrphus  umbellatarum  (Fabr.) 

Freewater,  IX-X  (Moznette) ;  Mary's  Peak;  Mt.  Jeffer- 
son, VII  and  VIII  (Lovett). 

522.    Syrphus  velutinus  Will. 
Described  from  Mt.  Hood. 

523.    Allograpta  fracta  O.  S. 
CcMnmon. 

524.    Allograpta  obliqua  (Say) 
Common. 

525.    Xanthogramma  aequalis  (Loew) 
Dee,  VM7  (Cole). 

526.    Mesogramma  boscii  (Macq.) 
Forest  Grove,  V-S  and  Hood  River,  VII-20  (Cole). 

527.    Mosogramma  gemminata  (Say) 
Common. 

528.  Mesogranuna  marginata  (Say) 
Common. 

529.  Sphaerophoria  cylindrica  (Say) 
Common. 
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530.    Splueroidioria  melanosa  Will. 
Common,  but  not  as  abundant  as  cylindrica. 

531.    Sphaerophoria  micrura  O.  S. 
Mt.  Jefferson,  VII  (Bridwell) ;  Corvallis,  IX  (Lovett). 

532.    Sphaerophoria  sulfdiuripes  (Thorns.) 
Common. 

533.    Sphegina  infuscata  Loew 

Corvallis,  IV.28  and  Hood  River,  V.20  to  VI-2  (Cole) ; 
Tillamook,  111-26  (BurriU). 

534.     Sphegina  lobata  Loew 
Oregon  is  type  locality. 

535.    Sphegina  punctata  Cole,  new  species 

General  color  yellowish,  the  hind  femora  with  a  broad 
dark  band  and  the  tip  of  the  abdomen  more  or  less  blackish. 
Apical  margin  of  the  wing  infuscated;  a  dark  spot  outside 
the  anterior  cross  vein. 

Male:  Frons  blackish  gray,  gray  poUinose  except  for  a 
narrow  line,  and  yellowish  at  the  base  of  the  antennae; 
rather  long  and  narrow,  of  about  equal  width,  widening  a 
little  from  the  ocelli  back  to  the  occiput;  antennae  pale 
brownish  yellow;  the  arista  pale  brown  or  yellow;  cheeks 
and  palpi  yellow,  the  occiput  blackish,  gray  poUinose. 

Thorax,  pleura,  and  scutellum  orange-yellow,  the  color 
varied  a  little ;  thorax  often  reddish ;  thorax  and  pleura  with 
short,  yellow  pile.  Halteres  pale  yellow.  Abdomen  yel- 
lowish marked  with  blackish,  the  first  segment  short,  second 
long  and  slender,  third  and  fourth  broader;  a  dark  spot  on 
the  posterior  margin  of  second  segment,  the  third  and  fourth 
darkened  above  and  below.  Genitalia  blackish,  marked  with 
yellow,  gray  poUinose.  The  first  abdominal  segment  may  be 
brown  and  all  of  the  fourth  blackish. 

Legs  yellow,  the  front  two  pairs  with  the  last  two  tarsal 
joints  dark  brown ;  hind  femora  with  a  broad,  blackish  brown 
ring;  tibiae  with  two  dark  rings,  one  near  the  apex  and  a 
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fainter  one  near  the  middle;  hind  metatarsi  dark  brown 
except  the  tip;  last  two  joints  of  the  tarsi  blackish;  spines 
under  the  hind  femora  strong  and  black ;  base  of  hind  cozas 
darkened  in  some  spedmens.  Wings  smoky  hyaline  with  a 
very  distinct  blackish  spot  just  outside  the  anterior  cross- 
vein  and  a  small  spot  in  the  submarginal  near  the  tip  of  the 
wing  (see  fig.  29) ;  apical  half  of  wing  smoky  brown  around 
the  border,  the  stigma  dark;  the  spot  near  the  anterior 
cross-vein  varies  in  size. 

Female:  Markings  almost  as  in  the  male.  First  abdomi- 
nal segment  and  posterior  part  of  second  darkened,  the  rest 
a  reddish  color;  ring  on  the  hind  femur  paler;  base  of  abdo- 
men narrow  but  suddenly  widening,  the  third  and  fourth  seg- 
ments much  wider  than  in  male.  Frons  yellow  and  wider 
than  in  male. 

Holotype,  male,  No.  839,  Mus.  Calif.  Acad.  Sci.,  F.  R. 
Cole,  collector,  June  4,  1917;  allotype,  female,  No.  840, 
Mus.  Calif.  Acad.  Sci.,  F.  R.  Cole,  collector.  Hood  River, 
Oregon,  May  25,  1917. 

Type  locality,  Hood  River,  Oregon. 

This  species  is  quite  distinct  from  other  described  forms, 
especially  in  the  wing  markings.  As  in  the  other  species  the 
vein  closing  the  first  posterior  cell  has  a  characteristic 
angle. 

536.  Sphegina  rufiventris  Loew 

Mt.  Jefferson,  VIMS  (BridwcU) ;  Mary's  Peak  (Lovett) ; 
Hood  River,  V-20  (Cole).  The  two  commonest  species  at 
Hood  River  and  vicinity  are  undescribed  forms  and  will 
be  described  in  a  later  paper. 

537.  Neoascia  globosa  (Walk.) 

Mt.  Hood  (Bigot);  Corvallls  (Lovett).  Common  in 
April  and  May  in  low  marshy  areas  and  about  margins  of 
small  lakes.  "Large  series  taken  at  Hood  River  in  May" 
(Cole). 

538.     Brachyopa  gigas  Lovett 
Corvallis,  IV  (Thompson).     1919,  Proc.  Cal.  Acad.  Sci., 
Ser.  4,  IX,  p.  243. 
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539.  Brachyopamedia  Will. 

Hood  River,  V-l?  (Cole)  ;  Corvallit,  V-IS  (Lovett). 

540.  Brachyopa  notata  O.  S. 
Corvallis  (Preston);  Hood  River,  VI-6  (Cole). 

541.  Volucella  evecta  Walk. 

Corvallis,  V  and  VI  (Lovett  and  Black) ;  Forest  Grove, 
IV-31  (Rodcwood).    Fairly  common. 

542.    Volucella  tau  Bigot 
Corvallis,  V- 10  (Lovett). 

543.    Sericom3aa  chalcopyga  Loew 

One  of  the  commonest  of  midsummer  forms  in  higher 
altitudes,  2,500  to  6,000  feet. 

544.    Arctophila  flagrans  O.  S. 
Wallowa  Co.,  VI  (Ault). 

545.    Arctophila  harveyii  Osbum 

Nine  specimens,  Mt.  Jefferson,  5,800  ft.,  VIII  (Lovett). 
Would  make  the  following  additions  to  description  to  fit  our 
specimens :  Margin  of  fourth  segment  of  abdomen  of  female 
'not  reddish,  scutellum  of  male  below  translucent  reddish, 
disc  of  abdomen  sometimes  with  distinct,  dull  reddish  tinge. 
1906,  Can.  Ent.  XXXVIII,  p.  1. 

546.     Pyritis  kincaidii  (Coq.) 
Corvallis,  V  (Lovett) ;  Forest  Grove,  V-3  (Cole). 

547.    Pyritis  montigena  Hunter 
Baker,  IV  (Entermille). 

548.  Bristalis  flavipes  Walk. 
Moderately  common,  a  very  diversified  species. 

549.  Briatalis  latifrons  Loew 
Corvallis,  V.27  (Lovett). 


or 


5S0. 
A  widespread  ipedci  \\txmt\w%  from  Ncv  Fa^had  to 


551.    Bcfalalv  ocodortds  WHL 


55Z 


553.    Eriitafis  tcnax  (Lmn.) 


554.    Tropidia  quaduU  (Saj) 

Hood  River  (G>le);  Corvallis  (Lovett).  Fairly  com- 
moci. 

555.    HdophOus  latifmis  Locw 

C^onrallb  and  Hood  River,  V  and  VI  (Cole  and  Lovett). 
Willitton  m  his  Synopsis  says,  *'Mass.  to  Cal.  and  Wash.*' 

556.    Helophiltts  poljrgrammiis  Loew 

Osten  Sacken  had  specimens  from  Oregon  collected  by 
H.  Edwards. 

557.    Helophilus  similis  Macq. 
Fairly  common. 

558.    Asemossrrphus  mesdcanus  Macq. 

Reported  from  Oregon  by  Osten  Sacken.  It  is  a  fairly 
common  species  in  higher  altitudes  and  scatteringly  on  plains 
in  midsummer. 

559.    MaUota  sackeni  Will. 
Corvallis,  V  and  VI;  Mosier,  VM4  (Cole). 

560.    Syritta  pipiens  (Linn.) 

"Everywhere  and  at  all  times  abundant  from  spring  to 
autumn.*' 
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561.    Xylota  analis  Will.* 
Detroit,  VII  (Bridwell) ;  Mt.  Jefferson,  VIII  (Lovett). 

562.  Xylota  barbata  Loew 

Hood  River,  V  and  VI  (Cole) ;  Mt.  Jefferson;  Corvallis, 
V  to  VIII  (Lovett). 

563.  Xylota  ejuncida  Say 
Hood  River,  V  and  VI  (Cole). 

564.    Xylota  flavitibia  Bigot 
Hood  River,  X-3  (Cole). 

565.  Xylota  fraudulosa  Loew 

Hood  River  and  Corvallis,  V  to  VII  (Cole  and  Lovett). 

566.  Xylota  nemorum  (Fabr.) 

Hood  River  and  Forest  Grove,  V   (Cole);  Corvallis, 
IX.18. 

567.  Xylota  obscura  Loew 
Williston  lists  from  Oregon. 

568.  Xylota  pigra  (Fabr.) 
Horse  Lake,  VII-2S   (Bridwell). 

569.    Xylota  scutellarmata  Lovett 

Hood  River,  V-17  (Cole).    1919,  Proc.  Cal.  Acad.  Sci., 
Ser.  4,  IX,  p.  241. 

570.     Xylota  stigmatipennis  Lovett 

Hood  River,  VI   (Cole).    1919,  Proc.  Cal.  Acad.  Sci., 
Ser.  4,  IX,  p.  242. 

571.     Xylota  subfasciata  Loew 

Corvallis,  V-IS  (Lovett).     Bred  from  larvae  collected  in 
decayed  heart  of  fir,  Pseudotsuga  taxifolia. 

572.    Bumerus  strigatus  Fall. 

Corvallis,  V;  Hood  River,  VII-20,  breeding  in  onions. 
(Cole  and  Childs). 
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573.    Chiyiochlamjrt  crcetus  O.  S. 

Corvallis,  V;  Mt.  Jefferson,  VIII  (Lovett  and  Smith) ; 
Hood  River,  ¥-24  to  VI-9  (Cole). 

574.  Brach]q;Mdpus  parvus  Will. 

Corvallis;  Hood  River  VI  (Cole). 

Female:  Face  and  cheeks  black,  heavily  white  pollinose. 
Cheeks  with  broad  shining  stripe  from  oral  margin  to  base 
of  eye.  Front  above,  vertex  and  a  triangle  on  antennal 
prominence  white  pollinose;  on  the  sides  below,  shining. 
Cheeks,  just  below  antennae,  front,  and  vertex  golden  pol- 
linose. 

Abdomen  opaque  black  with  areas  of  opaque  blue-gray 
pollen  as  follows :  First  segment,  except  hind  margin,  quad- 
rangles on  second  segment  reaching  neither  front,  posterior, 
nor  lateral  margins;  similar  areas  on  third  reaching  anterior 
margin  and  brief  crescents  on  anterior  margin  of  fourth. 
Otherwise  as  male. 

575.  Bnich]q;Mdpu8  pigra  Lovett 

Mt.  Jefferson,  VIIMS  (Lovett).  1919,  Proc.  Cal.  Acad. 
Sd.,  Ser.  4,  IX,  p.  241. 

576.  Caliprobola  pulchcr  (Will.) 

Mt.  Jefferson,  Mary's  Peak,  Hood  River  and  Corvallis, 
VII  to  VIII  (Bridwell,  Cole,  Lovett  and  Childs).  Found 
commonly  in  midsummer  on  flowers  in  clearings  in  higher 
altitudes,  4,800  to  6,000  feet  where  it  frequents  edges  of 
clearings,  resting  on  low  shrubs;  or  on  bark  of  trees  in  sun- 
light at  lower  altitudes.  It  has  been  collected  at  Corvallis 
in  October,  resting  on  a  window. 

577.     Caliprobola  crawfordi  Shannon 

Hood  River,  Mary's  Peak  and  Corvallis  (Cole,  Lovett, 
Chamberlin).  Fairly  common  in  unusual  situations.  Bred 
adult  from  larvae  collected  in  decayed  heartwood  of  Douglas 
Fir  (Lovett).  Not  uncommon  near  Forest  Reserve  west 
of  Parkdale.  Three  specimens  collected  at  Hood  River 
along  railroad  track,  crawling  under  old  ties.  Those  at 
Parkdale  were  flying  around  scarred  or  burned  trees  (Cole 
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and  Childs) .  1916,  Proc.  Ent.  Soc.  Wash.,  XVIII,  p.  1 12. 
The  median  cross  bands  on  third  and  fourth  segments 
often  are  interrupted;  occasionally  anterior  cross  band  on 
fourth  entirely  concealed  under  posterior  margin  of  third 
segment  and  median  band  reduced  to  two  narrow  elongate 
spots. 

578.    Crioprora  alopex  (O.  S.) 

Forest  Grove,  III-20  (Cole);  Tillamook,  111-26  (Bur- 
riU)  ;  Mary's  Peak,  111-30  (Lovett). 

579.    Crioprora  cyanella  (O.  S.) 
Corvallis,  V-IS  (Black). 

580.    Crioprora  femorata  Will. 

Dee  and  Hood  River,  V  and  VI  (Cole) ;  Mary's  Peak, 
VI  (Lovett). 


581.  Cynorhina  armillata  (O.  S.) 
Mary's  Peak,  VMS ;  Lebanon,  V-18  (Lovett) . 

582.  Cynorhina  humeralis  (Will.) 
Corvallis,  V  (Summers);  Hood  River,  VI  (Cole). 

583.    Cynorhina  scitula  (Will.) 

The  most  common  midsummer  species  on  blossoms  in 
higher  altitudes,  3,000  to  6,000  feet,  outranking  even 
Sericomyia  chalcopyga  (Lovett). 

584.    Pocota  grandis  (Will.) 

Mt.  Jefferson,  VII  and  VIII  (Bridwell  and  Lovett).  A 
large,  showy  creature,  occurring  in  blossoms  of  yarrow  at  an 
altitude  of  4,000  to  6,000  feet.  Found  generally  just  at  the 
edge  of  the  forest  and  in  small  sunny  clearings.  Its  flying 
period  is  from  9  to  11  A.  M.,  and  it  is  seldom  seen  later. 
Considering  its  size,  it  is  swift  in  flight,  alighting  but  seldom 
and  then  for  a  brief  time. 

585.     Criorhina  grandis  Lovett,  new  species 

Length  15  to  17  mm.  A  conspicuous  black  and  yellow 
species.     Black  with  elongate  black  pile,  across  thorax  in 
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front  of  wings  and  on  4th  segment  of  abdomen  golden 
yellow  pilose.    Superficially  resembles  Pocotm  grmndis. 

Female X  Face  and  front  dull  blade;  tuberde  and  vertex 
bare  of  pollen,  subshining,  front  and  face  on  the  sides 
heavily  brown  pollinose;  cheeks  shining  black;  pile  on  sides 
of  face  golden,  coarser,  more  elongate  and  mixed  brown  and 
black  from  antennal  prominence  to  eye  margin ;  front,  vertex 
and  cheeks  black  pilose,  elongate  on  vertex  and  cheeks,  on 
latter  mixed  with  brown.  Antennae  brown,  first  and  second 
segments  deep  shining  mahogany,  sub-equal  in  length,  third 
segment  dull  brownish  black,  lighter  basally,  the  segment 
thick,  about  one-half  broader  than  long,  not  produced  mater- 
ially at  any  angle,  arista  deep  brownish  black.  Probosds 
produced,  heavy  and  blunt. 

Thorax  and  scutellum  black,  subshining.  Pile  elongate, 
dense,  yellow  in  front  of  wings  on  dorsum  and  pleura,  black 
behind  wings  and  on  scutellum. 

Abdomen  black  subshining,  fourth  segment  with  obscure 
metallic  reflections;  pile  elongate  black;  on  apical  two-thirds 
of  fourth  segment  yellow,  on  fifth  segment  elongate,  coarse, 
mixed  brown  and  black. 

Legs  black,  knees  briefly  reddish  brown;  pile  on  femora 
elongate  black,  mixed  with  brown  on  under  surface  of  hind 
femur;  tibia  and  tarsi  with  short  golden  pile;  at  base  of  hind 
coxa  a  heavy  tuft  of  coarse  golden,  brown  and  black  pile. 
Wings  subhyaline,  veins  black  with  extended  brownish 
margins. 

Holotype,  female,  No.  841,  Mus.  Calif.  Acad.  Sci.;  A.  B. 
Black,  collector,  June,  1919.  A  second  female,  paratype, 
was  collected  at  the  same  time  and  place  by  A.  L.  Lovett 
and  is  in  his  collection. 

Type  locality,  Mary's  Peak,  Oregon. 

This  species  is  very  near  coquilletti  Will,  and  may  prove 
to  be  a  synonym.  The  extreme  disparity  in  size  and  appar- 
ent facial  and  antennal  differences  are  all  that  seem  specific 
No  opportunity  has  been  afforded  to  compare  the  two. 

586.     Criorhina  kincaidi  Coq. 
Horse  Mt.,  VII;  Mary's  Peak,  V  to  VII  (Lovett). 
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587.    Criorhina  luna  Lovett 

Alsea;  Tillamook,  IIL26  (BurriU) ;  Mary's  Peak,  V  and 
VI  (Lovett).  1919,  Proc.  Cal.  Acad.  Sci.,  Sen  4,  IX, 
p.  249. 

588.    Criorhina  nigripes  (Will.) 

Corvallis;  Forest  Grove,  IX- 14  and  Hood  River,  IV  and 
V  (Cole).  A  specimen  believed  to  be  a  male  labelled  "Stan- 
ford Univ.,  Cal.,  Feb.  28,  1909,^'  has  certain  markings 
varying  from  the  female  as  follows :  Face  similar,  tubercle 
more  promihent;  fairly  abundant  elongate  yellow  pile  from 
base  of  antennal  prominence  out  to  and  extending  down 
along  eye  margin.  Above  antennal  prominence  with  a  trans- 
verse appressed  line;  vertical  triangle  opaque.  Thorax  and 
abdominal  markings  similar  to  female  except  fifth  segment 
with  short  black  pile.  Legs  black  with  elongate  light  yel- 
low pile.    Tarsal  claws  yellow  at  base. 

589.    Criorhina  quadriboscis  Lovett 

Mt.  Jefferson,  IV-16  (Hartley).  1919,  Proc.  Cal.  Acad. 
Sci.,  Ser.  4,  IX,  p.  250. 

590.     Criorhina  tricolor  Coq. 

Mt.  Jefferson,  VII-VIII  (Bridwell) ;  Hood  River,  VM7 
(Cole).  Redescrlbed  in  1919,  Proc.  Cal.  Acad.  Sci.,  Ser.  4, 
IX,  p.  251. 

591      Spilomyia  interrupta  Will. 

Corvallis,  IX  (Bridwell);  Hood  River,  VIII-24 
(Childs). 

592.     Sphecomyia  brcvicomis  O.  S. 

Hood  River,  VI-6  (Cole).     One  pair  taken. 

593.     Sphecomyia  nasica  Osburn 
Mt.  Jefferson,  VII-VIII  (Bridwell,  Lovett). 

594.     Sphecomyia  pattoni  Will. 

Mt.  Jefferson,  VII-VIII  (Bridwell,  Lovett).  These  last 
two  species  as  I  have  observed  them  in  August  are  rare, 
found  entirely  in  the  forenoon,  occurring  just  at  the  edge  of 
clearings  and  flying  swiftly,  close  to  the  ground,  resting 

December  14,  1921 
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ooaaioaaUf  m  low  grmnng  shrubbery  at  the  very  edge  ot 
dcoM  forests. 

593.    Ccria  tridens  Loew 
Pendleton,  VIIM8  (Black.  Thompaai). 

Fandf  OONOPID.C 


Fig.  30.    Dalnunnia  fitcifiea  Banks. 

These  are  flower  flies  and  are  not  usually  very  conspic- 
uous. Some  of  the  species  resemble  slender  wasps  while 
others  are  more  thick^set.  The  term  "thick  headed  flies"  is 
sometimes  applied  to  them,  this  being  no  reflection  on  their 
mentality.  Not  much  is  known  of  the  early  stages  but  cer- 
tain species  have  been  bred  from  adult  Hymenoptera,  and, 
according  to  Dr.  Williston,  from  Orthoptera.  The  flies 
evidently  deposit  their  eggs  on  the  bodies  of  some  bees  in 
flight  and  have  been  observed  several  times  attempting  to 
do  this. 

596.    Physocephala  affinis  (Will.) 

Hood  River,  VII-7  to  IX-4.  and  La  Grande,  IX-20 
(Cole) ;  Vale,  VIII-15. 

597.    Physocephala  burgessi  (Will.) 
Big  Lake,  VI 1-20  (Bridwell). 
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598.    Physocephala  niarginata  (Say) 
Albany,  VIMO;  Corvallis,  VI-S. 

599.    Zodion  fulviirons  Say 

Hood  River,  VM6  (Cole) ;  Mackenzie  Ridge,  alt.  6,000 
ft.,  VIII- 1.  This  species  has  been  bred  from  the  common 
honey  bee. 

600.    Zodion  pygmaetun  Will. 

Hood  River,  VM 9  (Cole). 

601.     Zodion  occidentale  Banks 

Hood  River,  VI-3  (Cole) ;  Mary's  River,  V-2;  Corvallis, 
V-13.     1916,  Ann.  Ent.  Soc.  Amer.,  IX,  p.  194. 

602.     Zodion  triste  Bigot 
Corvallis,  V-13  (Lovett). 

603.     Dalmannia  pacifica  Banks 

Mosier,  VM4  (Cole  and  Childs) ;  Corvallis,  ¥1-6,  1899, 
the  type  specimen.  1916,  Ann.  Ent.  Soc.  Amer.,  IX,  p.  199. 
A  number  of  freshly  emerged  specimens  were  taken  at 
Mosier  feeding  at  a  yellow  flower  of  the  aster  family.  The 
females  were  observed  striking  a  species  of  Halictus,  as  these 
bees  passed  by  the  flowers  on  the  way  to  their  nests 
in  the  ground.  The  two  would  often  go  to  the  ground 
together,  rolling  over  and  over  in  the  dust.  The  flies  prob- 
ably succeed  in  some  cases  in  depositing  an  egg  on  the  body 
of  the  bee. 

604.     Dalmannia  vitiosa  Coq. 

Forest  Grove,  IV-30  (L.  P.  Rockwood).    One  specimen. 

60S.     Oncomyia  abbreviata  Loew 
Corvallis,  V-2  (Lovett). 

606.  Oncomyia  baroni  Will. 
Corvallis,  VI-2  (Lovett) ;  Horse  Lake,  VII-25. 

607.  Oncom3ria  loraria  Loew 
Corvallis,  V.2  and  VI-5  (Lovett). 
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608.  Oncomyia  modctta  WilL 

Hood  River,  VI.2  to  VI.25  (Cole).  This  is  a  very  com- 
mon species  at  Hood  River  and  is  apparently  parasitic  on 
a  bee,  determined  by  Mr.  Crawford  of  the  National 
Museum  as  HaUctus  ligmius  Say.  The  flies  are  often  taken 
on  flowers  and  three  specimens  had  the  triangulin  stage  of 
some  Meloid  beetle  attached  to  them.  The  females  perch 
on  grass  stems  or  flowers  near  the  underground  colony  of 
bees  and  swoop  down  on  the  unsuspecting  pollen  gatherers 
as  they  approach  their  burrows.  The  fly  and  bee  usually 
go  tumbling  on  the  ground  together,  but  the  fly  does  not  try 
to  sit  on  the  bee,  and  always  manages  to  get  away  in  a  great 
hurry,  returning  to  her  observation  post,  there  to  clean  off 
some  of  the  dust  and  watch  for  more  victims.  It  is  amusing 
to  watch  them  follow  the  bee  with  their  eyes  as  it  looms  up 
on  their  horizon.  They  strike  so  quickly  that  their 
flight  can  scarcely  be  followed.  The  bees  make  no  attempt 
to  drive  them  away,  but  when  attacked  make  frantic  efforts 
to  escape. 

609.  Myopa  longipilis  Banks 

Corvallis,  IV-22;  Forest  Grove,  IV.12  (Rockwood); 
Hillsboro,  IV-1  (Cole).  1916,  Ann.  Ent.  Soc.  Amer.,  IX, 
p.  197. 

610.  Myopa  melanderi  Banks 

Hood  River,  V-10  and  16  (Cole).  1916,  Ann.  Ent.  Soc. 
Amer.,  IX,  p.  197. 

611.     Myopa  rubida  (Bigot) 

Hood  River,  V-S  to  VI-24  (Cole);  Mosier,  VI-14 
(Childs  and  Cole)  ;  Forest  Grove,  IV- 12  (Cole) ;  Wheeler 
Co.,  VI-IS  ;  Corvallis,  VI-3.  This  species  is  quite  common  in 
the  Hood  River  Valley  in  the  spring  and  early  summer,  fre- 
quenting various  flowers. 

612.     Myopa  seminuda  Banks 

Corvallis,  IV- 12  (Cotypes).  This  species  is  very  near 
rubida  and  may  be  only  a  variety  of  that  species.  1916, 
Ann.  Ent.  Soc.  Amer.,  IX,  p.  198. 
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613.    Uyopm  vicuia  Walk. 
Hood  River,  V-19  (Cole). 

614.     Mjropa  wiUistoni  Banks 
Corvaltis,  V-20.    New  name  for  picHpeHHts  Will. 

Family  CESTRID^ 


Fig.  31.    Gastrofkilus  natalis  Limueus. 

Bot-flies  arc  medium  sized  to  quite  large  and  have  aborted 
mouth  parts.  Some  are  hairy  and  bee-like  in  appearance  and 
others  blue-black  with  spots  of  white  bloom.  Certain  species 
are  well  known  to  all  farmers  and  stockmen.  The  larvz 
live  under  the  sktn  of  animals,  in  the  nasal  passages,  and  in 
the  stomach.  The  bot-flies  are  thus  an  important  family 
economically. 

615.    Gastrophilus  hsemorrhoidalis  (Linn.) 
Occurs  generally  over  North  America,  as  do  the  other 


616.    Gastrophilus  intestinalis  DeGeer 
Commonly  known  as  the  "horse-bot." 

617.    GastrophiluB  nasalis  (Linn.) 
Known  as  the  "nose-fly". 

618.    CEIstnu  ovia  Linn. 
The  sheep  bot. 

619.    Hypodenna  lineata  (DeVill.) 
The  ox-bot.    The  only  specimen  with  data  was  taken  at 
Bums,  V-19  (B.  G.  Thompson). 
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620.  Cutcrebcm  fontiiiella  Clark 

The  tame  at  emascuUtor  Fitch.  Buck  Ml,  VII-10;  Cot- 
vallit. 

621.  Cutcrebra  leporivora  Coq. 

Corvallit,  VIII-28.    Reared  from  Mm  musculus  (Brid- 
weU). 

622.  Cutcrebra  tenebroaa  G>q. 

La  Grande,  VI 1-6;  Corvallit,  IV. 

Family  TACHINID^ 


Fig.  32.    Dion^ta  nifris  Coq. 


The  family  is  a  large  one,  957  species  being  listed  in 
Aldrich*s  Catalogue.  They  are  usually  short,  stout,  unus- 
ually bristly  flies.  The  antennal  arista  is  always  bare  and 
the  squamae,  large.  Flowers  attract  many  oi  the  species  and 
they  are  often  seen  flying  about  rank  vegetation.  Some  of 
the  smaller  species  resemble  the  common  house-fly  in  general 
appearance. 

Many  of  the  species  are  very  beneficial,  the  larvae  being 
parasitic  on  injurious  insects.  A  few  attack  beneficial  in- 
sects, but  only  a  small  percentage.  They  are  the  chief  con- 
trol of  many  caterpillars.  From  one  to  one  hundred  grubs 
may  work  on  one  host  larva,  much  depending  on  the  size  of 
the  victim. 

Most  of  the  species  listed  below  were  determined  by  Dr. 
J.  M.  Aldrich,  or  the  determinations  already  made  were 
verified  by  him. 

623.    G3rmnocl3rtia  immaculata  Macq. 
Dee  and  Hood  River,  VI-8  to  VII-S  (Cole  and  Childs). 

624.    G3rmnocl3rtia  occidua  (Walk.) 
Hood  River,  VI-3  (Cole). 
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625.    Gymnosoma  fuliginbsa  Desv. 

Hood  River,  VI-2  to  VIII.20  (Cole  and  Childs),  Com- 
mon  throughout  the  Northwest. 

626.    Phorantha  caljrptrata  G)q. 
Hood  River,  VIII.7  (Childs). 

627.  Phorantha  occidentis  (Walk.) 
Hood  River,  VIII-7  (Cole). 

628.  Alophora  seneoventris  (Will.) 
Hood  River,  X-3  (Cole). 

629.     Myiophasia  aenea  (Wied.) 
Corvallis  and  Blitzen  River,  VI-16  to  VII-6. 

630.    Gymnophania  montana  Coq. 
Hood  River,  VIM 8  (Cole). 

631.    Hyperecteinia  pergandei  (Coq.) 
Corvallis;  Seaside  Beach,  X-22. 

632.     Hyperecteinia  retiniae  (Coq.) 
Hood  River,  VIII.28  (Childs). 

633.  Lasioneura  johnsoni  Coq. 
Hood  River,  VI-27  and  VII.9  (Cole  and  Childs). 

634.  Chsetophleps  setosa  Coq. 
Forest  Grove,  IX-28  (Cole). 

635.     Hypostena  barbata  Coq. 

Hood  River,  VM6  (Cole)  and  VIM  (Childs).  Aldrich 
says  in  regard  to  material  sent  for  determination:  "They 
agree  with  what  I  call  this,  but  Hypostena  and  Masicera  run 
together,  and  this  is  not  separable  generically  from  some  I 
put  under  the  latter  farther  on.  The  supposed  difference  is 
that  in  Masicera  the  first  posterior  cell  ends  considerably 
before  the  apex  of  the  wing,  and  in  Hypostena  close  to  the 
apex.  The  distinction  breaks  down  completely  in  your  ma- 
terial." 
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636.  Macquaitia  prirtis  (Walk.) 
CorvaUis,  V.21. 

637.  Uiamyia  f  nminata  (Bigot) 

Corvallis,  bred  from  Hsiisidois  mrgemimtm.  This  species 
was  described  from  Brazil  and  later  found  in  Mexico.  Ac- 
cording to  Aldrich,  Townsend*s  Urommcqumrtim  hslisidoime^ 
named  without  description,  is  a  synonym  of  this  spedes. 
Townsend^s  type  is  the  single  male  mentioned  by  CoquiUett 
under  Mmcqumrtim  frisiis  (Revision  Tachinidjc,  p.  64)  from 
Aurora  Mills,  Oregon,  and  recorded  as  a  parasite  of 
Halisldota  argentata  on  p.  1 8.  This  species,  as  Dr.  Aldrich 
points  out,  has  reversed  the  usual  trend  oi  distribution  on 
the  coasL 

638.  Lcskia  gOensis  (Towns.) 

Corvallis,  VIII-25-1916  (B.  G.  Thompson).  Bred  from 
Sesia  rutUsns. 

639.  Lcucostoma  atra  Towns. 

Corvallis,  V-17  (Lovett);  Hood  River,  IX.2  (Childs); 
Forest  Grove,  ¥-28  to  X-IS  (Cole). 

640.    Clausicella  setigera  Thorns. 
Forest  Grove,  VI-S  (Cole). 

641.    Hjralomyodes  triangulifera  Loew 

Cor\'aUis,  VIM 7  (Lovett);  Forest  Grove,  ¥-20  and 
Hood  River,  VI-J  (Cole). 

642.    Clytiomjria  atrata  Coq. 
Hood  River,  VI-J  (Cole). 

643.    Dionjea  nitoris  Coq. 

Hood  River,  VI.26  and  Forest  Grove,  V-20  to  ¥11-26 
(Cole). 

644.    Xanthomelana  arcuata  (Say) 

Hood  River,  VII.9  and  25  (Cole). 
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645.    Hetnjrda  aurata  Desv. 
CorvaUis,  VII-16  (Lovctt). 

646.    Heteropterina  nasoni  Coq. 
Hood  River,  VM4  to  VI.28  (Cole  and  Childs). 

647.    Paraplagia  spinulosa  (Bigot) 
Coos  River,  IX-2S  (Rockwood). 

648.    Plagia  americana  V.  d.  W. 
Common  In  Oregon. 

649.    Pachyophthalmus  floridenaia  Towns. 
Hood  River,  VIII-27  (Cole). 

650.    Senotainia  trilineata  (V.  d.  W.) 

Hood  River,  VI-8  to  IX.14  (Cole  and  Childs).  This 
species  is  a  parasite  of  Sphecius  spheciosus. 

651.  Aphria  ocypterata  Towns. 

Hood  River,  VII.9  (Cole) ;  Mary's  Peak,  V-H;  Pamelia 
Lake,  Mt.  JeflFerson,  VII.23. 

652.  Ocyptera^^  doaiades  Walk. 
Forest  Grove,  VIIM8   (Cole). 

653.  Panzeria  ampelua  Walk. 
Whitman  Nat.  Forest,  VII.16  (Chamberlin). 

654.  Panzeria  radicum  (Fabr.) 

Duffy's  Prairie  (Lovett) ;  Mt.  Jefferson,  alt.,  3,000  ft., 
VIII.12. 

655.  Gymnochseta  alcedo  Loew 

Mosicr,  VI-14  (Cole  and  Childs).  These  specimens  flew 
low  over  the  ground  and  through  the  grass,  seldom  alight- 
ing.   The  species  is  rare  in  the  Northwest. 

21  The  species  common  throughout  the  Northwest  is  said  by  Aldrich  to  be 
an  undescribed  form,  although  usually  placed  in  cmr^liiuu.  The  male  gent- 
talia  show  good  specific  characters. 


302  CALIFORNIA  ACADEMY  OF  SCIENCES        [Pitoc  4th  Sn. 

656.    Bamista  futilas  O.  S. 

Rqx>rted  from  Oregon  by  Coquillett.  A  parasite  of  the 
conunon  butterfly,  Vanessa  atalanta. 

657.    Ezorista  vulgaris  (Fall.) 
Corvallis,  VI. 

658.    Phorocera  claripennia  Macq. 

Halsey,  VIII-14  (Lovett).  Bred  from  Schizura  concinna 
at  Corvallis,  IX-4  (Centner). 

659.    Phorocera  faicialis  Coq. 
Hood  River,  VI  (Cole). 

660.    Phorocera  saunder^i  Will. 
Halsey,  VIIM4  (Lovett);  Hood  River,  VI  (Cole). 

661.    Frontina  frenchii  (Will.) 

Large  series  from  Corvallis,  IV-30  to  IX-30,  those  on  the 
last  date  bred  from  a  sphingid  on  Populus  trichocarpa.  This 
parasite  has  a  long  list  of  lepidopterous  hosts. 

662.    Tachina22  mclla  Walk. 
Corvallis,  V-4  to  VI-24. 

663.    Tachina  robusta  (Towns.) 
Corvallis  and  Hood  River,  IV-28  to  VI-3.     Common. 

664.    Tachina  rustica  Fall. 

Corvallis,  V.28;  Hood  River,  VM2  (Cole  and  Childs) ; 
Forest  Grove,  IX-30  (Cole). 

665.    Blepharipeza  adusta  Loew 

Hood  River,  VM4  (Childs) ;  Corvallis;  Philomath,  V.16 
(Lovett). 

^Four  additiona]  species  in  this  genus  were  collected  at  Hood  River  but 
none  could  be  determined  with  certainty. 
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666.    Blepharipeza  leucophrys  (Wied.) 
Hood  River,  VI-9  (Cole). 

667.    Winthemia  quadripustulata  (Fabr.) 

Not  uncommon  at  Hood  River  and  Corvallis  in  August. 
A  parasite  of  the  army  worm  and  variegated  cutworm. 

668.    Metachaeta  heljmius  (Walk.) 
CorvaUis,  VIIL?  (Lovett). 

669.    Metopia  leucocephala  (Rossi) 
Hood  River,  VM2  to  IX.2  (Cole). 

670.    Hilarella  fulvicomis  (Coq.) 

Hood  River,  VI-5  to  IX.2  (Cole).  Aldrich  states  that 
this  species  is  common  on  sand  around  fossorial  hymenop- 
tera. 

671.    Brachycoma  sarcophagina  (Towns.) 
Corvallis,  VII-SO. 

672.    GonU  exul  Will. 
Corvallis,  IX-11 ;  Mt.  JeflFerson,  6,000  feet;  Burns. 

673.    Gonia  frontosa  Say 
Common  at  Hood  River  and  Corvallis,  VI  to  XI. 

674.     Gonia  porca  Will. 
Described  from  Mt.  Hood. 

675.    Chsetogaedia  monticola  (Bigot) 

Hood  River,  IX.2  (Childs);  Corvallis,  V.4  and  IX.5. 
A  parasite  of  the  variegated  cutworm  and  of  the  larva  of 
the  common  thistle  butterfly  (Pyratneis  cardui). 

676.    Cuphocera  furcata  (V.  d.  W.) 
Grant  Co.,  IV.23. 
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677.  Peteteria  robusta  (Wied.) 

Common  at  Corvallis,  Forest  Grove  and  Hood  River, 
V-19  to  IX-29;  Detroit  and  Grant's  Pass. 

678.  Peleteria  testellata  (Fabr.) 

Corvallis;  Mt.  Jefferson;  Hood  River  (Cole  and  Childs). 
Collected  from  V-17  to  IX-31.  Aldrich  says,  "I  name  these 
provisionally  as  Coquillett  did,  but  this  is  a  complex  that 
will  have  to  be  worked  out  by  genitalic  studies.** 

679.    Echinomjria^  algens  (Wied.) 

Common  in  several  localities  in  the  Willamette  Valley 
from  May  to  August.  Collected  on  Mt.  Jefferson  and  at 
Seaside. 

680.    E^chinomjria  dakotensis  Towns. 
Hood  River,  IX-4  (Cole) ;  Mt.  Jefferson,  subalpine,  VII. 


681.    Echinomyia  decisa  (Walk.) 
Mary's  Peak,  VIMS  (Lovett). 

682.    Echinomyia  hystricosa  (Will.) 
Corvallis. 

683.     Epalpus  bicolor  (Will.) 
Barton,  VIII-22. 

684.    Epalpus  signiferus  (Walk.) 

Corvallis,  IV.26  to  VII-4;  Hood  River,  V-S  to  VI-24 
(Cole). 

685.    Bombyliomyia  abrupta  (Wied.) 
Barton,  VII-21. 

686.    Jurinella  soror  (Will.) 
Hood  River,  VI-5  (Cole). 

2^  One  tpcciea,  occasionally  taken  at  high  altitudes  and  found  in  sereral 
localities  in  the  west  is  undescribed. 
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Fanuly  DEXIIDiE 


Fig.  33.     Thelaira  levcoxona  Panzer. 

These  are  the  "nimble  flics"  of  Comstock.  They  are  very 
close  to  the  tachinids  but  usually  have  longer  and  more  slen- 
der legs  and  the  antennal  arista  plumose  to  the  tip.  The 
larvae  have  been  bred  from  beetles. 

The  species  listed  below  were  determined  by  Dr.  Aldrich. 
In  addition  to  these  there  are  five  undetermined  species. 

687.  Myiocera  cremides  (Walk.) 
Vale,VIIMS. 

688.  Thelaira  leucozona  (Panz.) 
Hood  River,  VI  (Cole). 


689.    Melanodexia  tristis  Will. 


Corvallis. 


690.    Trixia  gillettei  Towns. 

Mosicr,  VI- 14  (Cole).  This  species  has  been  considered 
a  tachinid  in  the  past  and  really  does  not  belong  in  Trixia 
which  is  a  tachinid  genus;  neither  does  it  belong  in  Para- 
phyto  where  it  was  placed  in  Aldrich's  Catalogue.  It  does 
not  fit  any  of  the  dexiid  genera  in  North  America. 

Family  SARCOPHAGIDiE 


Fig.  34,    Sarcophaga  hunteri  Hough. 
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These  much  rcscmbk  the  hoiBe-lies  in  general  appearance. 
The  antcnnal  arista  is  plumose  at  the  base  and  bare  at  the 
dp.  The  tics  arc  very  common  about  decaying  vegetation, 
excrement,  dead  bodies,  etc,  and  are  called  lesh-Iies. 

The  larv3c  arc  found  in  decaying  vegetable  and  animal 
matter.  A  few  arc  true  parasites  and  are  economically  im- 
portant. Many  of  the  species  arc  larviparous  and  some  are 
known  to  strike  grasshoppers  on  the  wing  and  fbtcc  their 
larv3c  in  a  vulnerable  spot. 

The  following  species  were  determined  by  Dr.  Aldrich. 


691.    Sarcophaga  acoleata  .\ldr. 

Specimens  from  Corvallis  are  probably  a  new  variety. 
1916,  ^^Sarcophaga  and  Allies*\  p.  143. 


€92.    Sarcophaga  boOata 
CorvaUis,  X.     1916,  Can.  Ent-  XLIII,  p.  359. 


693.    Sarcophaga  cmibicis  Towns. 
CorvaUis. 


694.    Sarcophaga  dcodis  Aldr. 

Cor\*aHis,  V-6.  This  species  is  remarkable,  in  that  it 
parasitizes  beetles  of  the  genus  EUodcs.  1916,  ''Sarcophaga 
and  Allics'\  p.   128. 


695.     Sarcophaga  haemorrboidaHs  <Fall.) 

Cor\aUis,  X-21.  A  scavenger  of  wide  distribution,  occa- 
sionally the  cause  of  intestinal  myiasis.  The  species  occurs 
throughout  Europe,  Africa  and  Asia. 


696.  Sarcophaga  hefids  Toutis. 

Corvallis,  IX-20:  Forest  Grove.  One  of  the  commonest 
North  .\merican  species,  largely  a  scavenger  but  also  a  true 
parasite  of  grasshoppers,  Eleodes.  etc. 

697.  Sarcophaga  hunteri  Hough 

CorvaUis,  \1.2  to  \1I.22  (Rockwood):  Forest  Gro\-c, 
X-2  (Creel).    A  grasshopper  parasite. 
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698.    Sarcophaga  kellyi  Aldr. 

Corvallis  (H.  F.  Wilson).  A  grasshopper  parasite.  Jl. 
of  Agr.   Research,  II,  p.  443. 

699.     Sarcophaga  pallinervis  Thorns. 

Described  from  Hawaii  in  1868  and  probably  a  prior 
name  for  S.  communis  Parker.  It  is  a  very  common  scaven- 
ger.   Freewater,  IX-8;  Corvallis,  IV-VIII. 

700.     Sarcophaga  planifrons  Aldr. 
Narrows,  VII.     1916,  "Sarcophaga  and  Allies",  p.  249. 

701.     Sarcophaga  sarracenioides  Aldr. 

Corvallis,  V-11  and  VIII-IS  (Cole  and  Lovctt).  Both 
a  scavenger  and  a  parasite.  1916,  '^Sarcophaga  and  Allies,*' 
p.  227. 

702.  Sarcophaga  scoparU  Pand. 

Corvallis,  VII.8;  Forest  Grove,  V-3  and  IM  (Cole). 
1916,  "Sarcophaga  and  Allies",  p.  214.  Dr.  Aldrich  says 
that  North  American  specimens  deserve  a  varietal  name. 

703.  Sarcophaga  sinuata  Meig. 

Corvallis,  V-30.  Europe  and  North  America.  "Easily 
recognized  in  both  sexes  by  the  patch  of  bright  yellow  tomcn- 
tum  on  the  front  side  of  the  middle  femur." 

704.     Sarcophaga  tuberosa  exuberans  Pand. 
Corvallis.     1916,  "Sarcophaga  and  Allies",  p.  232. 

705.    Megerlea  rufocauda  Bigot 

Described  from  Mt.  Hood.  The  status  of  this  species  is 
not  known,  Coquillett  placed  it  in  the  genus  Sarcophilodes 
and  Brauer  considered  it  should  have  a  new  genus  erected 
for  it. 
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FmOt  tivsaDX. 


Fig.  35.    P^IUmiarmJa  (Fabr.) 

Small  to  medium  sized,  short,  and  usually  hairy  flics.  TIk 
antenna)  arista  is  usually  plumose  to  the  tip,  the  fint  pos- 
terior cell  narrowed  or  closed  and  the  squamz  are  large. 
They  are  disease  carriers  and  very  important  economically. 
The  common  house-fiy,  or  typhoid-fiy  as  it  might  better  be 
called,  is  found  all  over  the  world.  The  blow-flies  and  blue- 
bottle flies  are  also  widely  distributed. 

The  Stomoxyinx  include  blood-sucking  species.  In  this 
group  are  the  hom-flies,  stable-flies  and  tsetse  flies. 

706.     Pollenia  nidis  (Fabr.l 
Medford.  VIll-15;  Corvallls.  IX-4.     The  duster-fly  is 
known  to  be  parasitic  in  earthworms. 

707.     Cynomyia  cadaverina  Desv. 
Corvallis,  IV-IO  to  VIl-IO. 

708.     Calliphora  erythrocephala  (Meig.) 
Common  III  to  XII.    This  is  the  common  blow  fly. 

709.     Lucilia  csesar  (Linn.) 
Common  everywhere.     Breeds  in  excrement,  garbage  and 
carrion. 
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710.  Lucilia  sericata  (Meig.) 
Common'  it  Corvallis,  IV  to  X. 

711.  Phormia  regina  (Meig.) 
Common  at  Corvallis. 


712.    Phormia  tcrrae-novae  Desv. 
Common  at  Corvallis. 

713.    Protocalliphora  azurea  (Fall.) 
Corvallis. 

714.    Pseudop3n:ellia  comicina  (Fabr.) 
Common,  V  to  XI. 

715.    Morellia  micans  (Macq.) 
Corvallis  and  Forest  Grove  (Cole). 

716.    Mesembrina  resplendens  Wahlbg. 
Rock  Creek  Valley,  Benton  Co.,  X-12;  Corvallis,  IX-10. 

717.     Musca  domestica  Linn. 

Early  settlers  in  Oregon  say  that  the  common  house-fly 
was  not  seen  in  the  early  days;  they  are  by  no  means  rare 
now. 

718.     Stomoxys  calcitrans  (Linn.) 

The  biting  house-fly  or  stable-fly.  This  species  is  sus- 
pected of  carrying  infantile  paralysis. 

719.     Haematobia  serrata  Desv. 

The  **horn-fly";  common.  In  his  Catalogue,  Aldrich  re- 
ported that  this  fly  had  reached  Idaho  in  1901.  There  are 
specimens  in  the  Corvallis  collection  taken  Aug.  14,  1900. 

720.     Myiospila  meditabunda  (Fabr.) 
Forest  Grove,  VII  (Cole). 

721.    Muscina  assimilis  (Fall.) 
Portland,  VIII-H;  Corvallis,  V-19. 

December  14,  1921 


(Mot) 

Hood  Krvcr.  ¥1-3  (C«le).    Mabck 


(WaOk) 

¥11^:  Hood  RHicr.  VI-30  ad  Eafle  Rock.  VU-l 
(Mdader) :  Hood  Rhcr.  V-19  to  X-30  ad  Fonst  Grave, 
V.25  to  IX-27  (Cole). 


omen  mafgoc  widespread  and  ofm  iajiin< 


Hood  Rircr.  \1-21   (Cok).     I9I8,  Tram.  Amcr.  Ent. 
Soc  XLIV.  p.  314. 


742.     Hjkmyia  fuwiirpt  i  Zett.) 

Corraffis.  IV-iO  to  \l-6:  Gaston.  \1M0  (Cole) ;  sobal- 
pioe  regions  on  Mt.  Jefferson.  \^I-20  (BridwcU).  Com- 
mon in  several  localities.  The  larrr  feed  in  the  roots  of 
cabbages,  radish,  seed  com.  etc 

743.  Ilfkmjia  fipsia  iWalk.) 
Grant  Co.,  VIM  1  (Chamberiin).    Malloch  det. 

744.  Hjlcmjna  5p.  nov.  MalL 

Blitzen  River.  VI 1-6.    The  single  specimen  a  paratype. 

745.  Hykmjria  ptloseta  Mall. 

Cor>'alli$.  IV.26.  I9I8.  Trans.  .\mer.  Ent.  Soc  XLIV, 
p.  312. 

746.  Hylemyia  sctivcntris  Stein 
Joseph.     Malloch  det. 

747.  Hylcmjria  substriata  Stein 
Forest  Grove,  IV.24  (Cole).    Malloch  det. 

748.  Hylemyia  variata  (Fall.) 

Forest  Grove,  VII.5  (Melander) ;  Hood  River,  VI^ 
(Cole). 
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749.    Eremomjria  apicalis  Stein 
Forest  Grove,  ¥-12  (Cole). 

750.    Hammomjria  unilineata  (Zett.) 
Hood  River,  VA6  (Cole).    Aldrich  det. 

751.    Phorbia  brassicae  (Bouche) 

Common,  VII-IX.  This  is  the  cabbage-root  maggot,  and 
is  very  destructive  in  parts  of  Oregon.  It  was  reported  as 
a  pest  as  early  as  1891. 

752.    Phorbia  cinerella  (Fall.) 
Tillamook,  VIII.29  (Creel) ;  Vale,  VI.29.    MaUoch  det. 

753.    Phorbia  ruUvora  Coq. 

Common  in  several  localities  in  the  state.  The  larvae 
girdle  the  tips  of  raspberry,  blackberry,  dewberry,  and 
loganberry  vines.  The  flies  appear  early  in  April  and  are 
seen  throughout  May  and  June. 

754.    Phorbia  ruficeps  (Zett.) 
Corvallis. 

755.    Phorbia  trichodactyla  (Zett.) 
Corvallis  (Lovctt). 

756.    Pegomyia  afiBinis  Stein 
Corvallis.    MaUoch  det. 

757.    Pegom3ria  bicolor  (Wied.) 

Bred  out  at  Coi^allis,  V-9-1915,  from  larvae  mining  in 
the  leaves  of  dock;  Tillamook,  1 11-26  (Burrill). 


758.    Pegom3ria  hyoscjrami  (Panz.) 

Corvallis,  V-2  (Lovett),  other  dates  from  V-3  to  VII-3. 
The  larvae  are  leaf  miners  on  beets  and  spinach. 

759.    Chirosia  idahoenais  Stein 

Forest  Grove,  V-l?  (Cole);  Salem,  VIM  (Melander). 
Melander  det. 

Corvallis  and  Forest  Grove,  V  (Cole). 
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761.    Panaia  ftncula  (Fall.) 

Form  Grove,  V-l?  and  Hood  River,  VM3  (Cole).  Mai- 
loch  det. 

762.    Pasmia  ochtogaster  (Thorns.) 
Forest  Grove,  VI-2  (Cole).    Malloch  det. 

763.    Ccenoda  aasoba  (Walk.) 
Hood  River,  VI  (Cole).    MaUoch  det. 

764.    Cflenoda  flavicoxa  Stein 

Hood  River,  VM  (Cole);  Corvallis,  ¥111-2  (Lovett); 
Malloch  det. 

765.    Ccenoaia  oregoncnsis  MalL 

Corvallis,  W-2  (Lovett).     1919,  Proc.  Cal.  Acad.  Sd., 
Ser.  4,  IX,  p.  254. 

766.    Machorchis  nana  (Zett.) 
Corvallis,  V-2.    Malloch  det. 

767.    Schcenonljza  chtysotoma  Loew 

Hood  River,  VI-19  to  X-26  (Cole) ;  Forest  Grove,  V-13 
(BurriU). 

768.    Schoenomyza  dorsalis  Loew 
Blitzen  River,  VIM.    Aldrich  det. 

769.    Lispa  brevipes  Aldr. 

Hood  River,  IX-29  (Cole).    1913,  Jl.  N.  Y.  Ent.  Soc., 
XXI,  p.  137. 


770.    Lispa  nasoni  Stein 
Forest  Grove,  IX.27  (Cole). 

771.    Lispa  palposa  (Walk.) 
Forest  Grove,  IX.27  (Cole). 
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772.    Liipa  spioipM  Aldr. 
Forest  Grove,  IX-28  (Cde).    I9I3,  Jl.  N.  Y.  Ent.  Soc., 
XXI,  p.  136. 

773.  LJipa  tentaculata  (DeG.) 
Hood  River  and  Forest  Grove,  VI  to  XI  (Cole). 

774.  Hebecnema  fuhn  (Bigot) 
Hood  River,  IX^  (Cole).    Malloch  det. 

775.    Hebecnema  urabratica  (Meig.) 
Hood  River,  VI.21  (Cole). 

Fimily  SCATOPHAGID^ 


Fig.  37.    ParalMomma  vaHpet  (Wait) 

These  are  commonly  called  dung-flies.  Some  of  the  species 
resemble  Anthomyidx,  but  the  squamae  are  quite  small  and 
there  are  more  than  (our  abdominal  segments  visible.  Most 
of  them  are  brownish  or  yellowish  in  color  and  are  common 
in  pastures  about  cow-dung.  In  some  of  the  species  the  habits 
are  predatory. 

The  larvx  have  been  bred  from  excrement  and  from  the 
stems  oi  plants.  Aldrich  lists  118  species  from  North  Amer- 
ica in  his  Catalogue. 
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776.    Cordyltiim^  latifroos  Loew 
Corvallis,  V-2  (Lovett).    Malloch  det. 

777.    PannekMnina^^  vmripes  (Walk.) 
Gaston.  VIMO  (Cole). 

778.    Scatophaga  fuxcata  (Say) 
Corvallis  and  Forest  Grove,  VI. 

779.  Scatophaga  merdaria  (Fabr.) 

Hood  River,  X.29  (Childs);  Forest  Grove,  IIM4 
(Cole).  The  adults  are  predaceous,  having  been  taken  with 
mycetophilids  and  leafhoppers. 

780.  Scatophaga  ttercoraria  (Linn.) 

Almost  cosmopolitan.  Many  localities,  V  to  X.  The 
larva  breed  in  excrement. 

Family  CLUSIODID^E 

This  family  can  be  recognized  by  the  chstotaxy  of  the 
head.  The  cross-veins  of  the  wings  are  closely  approximated 
except  in  Clusia  and  the  sixth  vein  does  not  reach  the  wing 
margin.  The  adults  are  rather  rare.  They  may  be  found 
on  tree  trunks,  where  they  sometimes  feed  on  exuding  sap. 

781.    Clusia  occidentalia  Mall. 

Mary's  Peak,  at  base,  V-14  (Lovett);  Pamelia  Lake, 
Mt.  Jefferson,  VII-27  (Bridwell).  1918,  Proc.  Ent.  Soc. 
Wash.,  XX,  p.  4. 

24  There  are  at  leait  three  undetermined  species  in  material  collected  at 
Corvallis  and  Hood  River,  but  the  genus  will  have  to  be  worked  up  before 
they  can  be  named  with  certainty. 

2SOne  undetermined  species  is  not  unconoroon  at  Hood  River. 
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FamUy  HELOMYZID^ 


Fig.  38.    (Ecothta  ftneiiradis  (Fallen). 

The  flies  of  this  family  have  the  costa  beset  with  promi- 
nent bristles  and  the  wings  are  rather  large.  Some  species 
live  in  caves  and  burrows,  others  are  collected  in  damp 
meadows  and  shady  places. 

The  Iarv£  have  been  bred  from  bat  and  rabbit-dung, 
from  decaying  wood,  and  from  truffles. 

782.    Helomyza  barberi  Aldr. 
Hood  River,  VI-3  and  X-30  (Cole).    1908,  Trans.  Amer. 
Ent.  Soc,  XXXIV,  p.  93. 

783.     Helomyza  limbata  Thorns. 
Forest  Grove,  V-9  to  IX-30  (Cole). 

784.     Helomyza  nemonun  (Meig.) 
Hood  River,  X-1 1  (Cole) .    H.  assimtlis  Loew  is  a  syno- 
nym. 

785.    Helomsrza  plumata  Loew 
Mt.  Jefferson,  ¥11-12  (BridweU) ;  Mary's  Peak,  at  base. 


Xamee   :  Tail  IB  .  TTO^:  C«»J».  V-lt.    1^ 

> yJMrf  a»  »  ■. iwiiii  n:  ij      pi  ^     t  n  i  Skt  ■  AlfciA'* 


SrvjKr:    1-  O.  Hanrd    :  Fork  Grace.  111-6  to  V.20 

fCek  aad  Lnc    :  CArrsIn.  V-H'. 

Nevpor:    L  O.  Howmri   :  F<ent  Grore.  V.12  (Cole). 

r<-     Lea  lEzaa  -  T  w«^  ■ 
Buo-.  IV.^.    Hk  eiHJae  descHbed  ipaxs  of  the  famOy. 
Aldric^  fcport*  rt  axzcaaa  3i  ausr  puts  erf  Earapc  uid 
North  Anenau    Tbc  lirrr  hare  heca  tmd  fram  fungi  and 
iron  hen  mzmm. 

790 
Hood  Rircr.  ^^4  (Cole) 


Fig.  39.     Cofnmyto  equuio  Fallen. 
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Most  of  these  flies  are  quite  small  and  blade  or  brownish 
in  color.  They  are  found  about  decomposing  vegetable  and 
animal  matter  and  are  seen  hovering  over  dung  or  sewage, 
in  which  the  larvae  live.  The  larvae  of  Leptocera  are  bred 
from  fungi,  diseased  potatoes,  etc.,  and  are  probably  aquatic 
in  some  cases. 

The  following  species  were  determined  by  Mr.  A.  Spuler, 
who  has  just  completed  a  monograph  of  the  family  which 
should  soon  be  published. 

791.    Leptocera  atra  (Adams) 

Tillamook,  111-26  (Burrill);  Forest  Grove,  111-21  and 
Hood  River,  IX-29  to  X.26  (Cole). 

792.    Leptocera  crassimana  (Halid.) 

Tillamook,  III-26  (Burrill);  Forest  Grove,  III.21  and 
VI.2  (Cole). 

793.    Leptocera  fontinalis  (Fall.) 
Portland,  VIII.20  (Melander). 

794.    Leptocera  fuscipennis  (Halid.) 
Hood  River,  VM9  to  X.26  (Cole). 

795.  Leptocera  sp.  nov.  Spuler 

Forest  Grovie,  IV-2  and  Hood  River,  IX-S  (Cole). 

796.  Leptocera  sp.  nov.  Spuler 
Hood  River,  IX-S  (Cole). 

797.  Leptocera  limosa  (Fall.) 

Forest  Grove,  111-21  to  IX.27  (Cole) ;  Hood  River,  VI 
to  IX  and  Corvallis,  IX-IO  (Cole);  TiUamook,  111-26 
(Burrill). 

798.  Leptocera  sp.  nov.  Spuler 
Hood  River,  X- 11  (Cole). 

799.  Leptocera  roralis  (Rond.) 

Hood  River,  VI.4  to  IX-29  and  Forest  Grove,  III-21 
(Cole) ;  Portland,  VIII-20  (Melander). 


22D 
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800,    Copff«D|«  cqain  FaU. 
Ercrfwbere  abondafit.    Breeds  in  hone  doog. 


FamOr  PHYCODROMIDiE 


Fi&40.    Ccelopafri^idaVJAin. 

There  arc  two  genera,  Coelopa  and  Omomyia,  in  North 
America.  Species  of  the  former  genus  are  found  on  the  sea- 
beach,  often  in  large  numbers  about  piles  of  kelp  and  sea- 
weeds* They  are  about  the  size  of  species  of  Fucellia  found 
with  them  and  resemble  them  in  general  appearance,  but 
when  viewed  under  a  lens  are  seen  to  be  quite  different. 

801.     Ccelopa  frigida  Fall. 
Seaside  and  Newport  Beach  in  July. 
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Fanuly  SCIOMYZID^ 


Fig.  41.    Sepedon  pacifica  Cresson. 

In  these  flies  the  head  is  short  and  broad  and  the  face 
more  or  less  retreating.  The  wings  are  long  and  are  often 
spotted.  The  adults  can  be  collected  along  the  banks  of 
small  streams  and  in  marsh  and  meadow  land.  The  Tetan- 
oceridae  are  set  aside  in  a  separate  family  by  some  authors 
but  they  seem  to  be  quite  closely  related.  In  flies  of  the 
genus  Tetanocera  the  antennae  are  very  long  and  the  wings 
usually  pictured. 

802.     Helcomyza  mirabilis  Mel. 

Tillamook,  V  (Reeher).  1920,  Ann.  Ent.  Soc.  Amer., 
XIII,  p.  309. 

803.     Sciomyza^^  simplex  Fall. 
Oregon  Agr.  Exp.  Station  (G.  F.  Moznette). 

804.     Melina  nana  Fall. 
Forest  Grove,  III-21  (Cole). 

805.     Melina  pubera  Loew 
Corvallis,  V.2  (Lovett) ;  Hood  River,  YIA  (Cole). 

^6  According  to  the  synonymy  recently  worked  out  by  Dr.  Melander  the 
Sdotnyza  of  authors  becomes  Melina  Desvoidy. 
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80a    Mi  ■mum  aafc  FaU. 
Corvallis  (Moznettc). 


807.    Tctanoccn  wina  Macq. 

Commoo  at  CorvaUis,  V-IS   to  VII.17;  Mary^s  IVak, 
IV-24;  Urge  series  at  Forest  Grove,  V.25  and  IXOO  (Cole). 


808.    Lannia  pnbcKcns  Da  j 
Forest  Grove,  V  (Cole). 

809.  T«ifnnia  saratogcoM  Fitch 

Commoo  at  Corvallis,    V-12    to    IX-29;  Mmxj%  Peak, 
V.|3;  Forest  Grove,  V-25   (Cole). 

810.  Dictya  ambranmi  (Linn.) 

Forest  Grove,  V.19  to  IXOO  and  Hood  River,  IX-4  to 
X.30  (Cole). 


811. 
CorvaUis;  Hood  River,  VII.28  and  IX.24  (Cok). 

812.    Sepedoo  pacHica  Cress. 
Forest  Grove,  IX-30  (Cole). 

813.     Hedioneura  rub  (Panz.) 

Forest  Grove,  IX-30  ( Cole) .  This  European  species  was 
first  discovered  at  Potlatch,  Idaho,  by  Dr.  Melander;  there 
the  writer  first  collected  them  and  later  at  Vernon,  B.  C. 
A  good  series  was  taken  at  Forest  Grove  in  a  small  marsh. 
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Fimily  SAPROMYZID^ 


Fig.  42.    Minettia  lupttlina  (Fabr.) 

The  sdults  are  comparatively  small,  with  rather  short 
legs.  The  wings  are  occasionally  pictured,  and  the  anteanal 
arista  usually  plumose.  The  larvx  live  in  decaying  vegetable 
matter  or  excrement. 

814.    Sapromyza  flaveoU  Coq. 
Corvallis,    X-21;    Mary's    Peak,     V.14;    Hood    River, 
VIII.21  (Cole)  ;  Talent,  IX-30. 

815.    Sapromyza  planiscutum  (Thorns.) 
Corvallis,  V-2  and  VL14.  Coquillett  made  this  determina- 
tion of  the  specimens  in  the  Corvallis  collection. 

816.  Sapromyza  univittata  Coq. 
Corvallis,  V-16  to  VIII.13. 

817.  Minnetia  lupulina  (Fabr.) 

CorvaUis,  V-16  to  VII-l?;  Mt.  Hood,  VIIMO;  Hood 
River,  VI  and  VII  (Cole). 

818.     Hinnetia  nubila  Mel. 
Recorded  from  Oregon  by  Aldrich.     1913,  Psyche,  XX, 
p.  74. 
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Fimfly  LONCH£ID£ 
This  family  is  very  nearly  related  to  the  Sapromyzicbe 
but  several  dipterists  have  recently  separated  it  from  that 
group.    Both  the  larvx  and  adults  have  characters  that  will 
dt&erentiate  them. 

819.    Lonchca  poUta  Say 
Hood  River,  VI.24  (Cole). 

^0.    Lonchsea  tarsata  Fall. 
Forest  Grove,  V.20   (Cole). 

821.    Palloptera  jucunda  Loew 
Yaquina  Bay,  V-I6  (Lovett). 

822.     Palloptera  tenninalis  Loew 
Forest  Grove,  IX.27   (Cole). 

Family  TRYPETID^ 


Fig.  43.    Aciura  marulata  Cole. 

These  have  been  called  "peacock-flics"  because  of  their 
habit  of  elevating  the  wings  and  strutting  about.  The 
female  usually  has  a  large  homy  ovipositor.  Many  of  the 
species  have  the  wings  marked  and  spotted  in  various  ways. 
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The  larvae  live  in  plant  tissue,  leaves,  stems  and  fruits. 
Some  of  the  species  are  gall-makers  and  the  group  contains 
many  of  our  worst  pests  of  fruit,  both  citrus  and  deciduous. 
They  are  especially  injurious  in  tropical  countries,  in  some 
places  ruining  nearly  the  whole  fruit  crop.  Aldrich  lists 
over  200  species  from  North  America. 

823.    Epochra  canadensis  Loew 

Common  in  western  Oregon.  The  flies  appear  in  May 
and  June.  The  larvae  live  in  cufrants  and  gooseberries  and 
are  a  serious  pest. 

824.    CEdaspis  atra  Loew 
Hood  River,  IX-S  (Cole). 

825.    Rhagoletis  caurina  Doane 
Described  from  Oregon. 

826.    Rhagoletis  dngulata  (Loew) 

Corvallis,  Salem,  Cove,  Sheridan  and  vicinity  of  Port- 
land.   The  larvae  are  cherry-maggots. 

827.    Rhagoletis  pomonella  (Walsh) 

Colestin  VII-31  (E.  P.  Van  Duzee).  One  specimen. 
This  is  the  form  bred  from  snowberry  at  Vernon,  B.  C,  and 
recently  published  on  by  Mr.  Downes.  It  cannot  be  dis- 
tinguished from  the  eastern  apple  maggot  but  does  not 
attack  the  apple  here,  confining  itself  to  the  snowberry,  Sym- 
phoricarpus  racemosus. 

828.    Aciura  maculata  Cole 

Medford,  V-28  (Noren);  one  specimen  at  Burns,  V 
(Thompson).  1919,  Proc.  Cal.  Acad.  Sci.,  Ser.  4,  IX, 
p.  252. 

829.     Eutreta  diana  O.  S. 

Corvallis,  VI-21,  with  a  label  "sage  brush";  Grant  Co.; 
Narrows,  VI  I- 1.  The  type  was  bred  from  galls  on  wild 
sage,  Artemisia  tridentata,  in  Missouri  by  C.  V.  Riley. 

December  14,  1921 
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830. 

BUtzoi  Rirer,  VII-^.    Od  magnining  one  of  die 
Dr.  Aldricb  tuced  due  it  wat  not  a  true  Eotrcta. 

831.  Caiphotficha  cnltm  (Wled.) 
Albany,  G>rvallif«  Vak  aod  Forest  Grove  to  J 

832.  Eorwta  wriidacniis  r Fitch) 

Bred  from  galls  on  conunon  goMea-rod  at  Hood  Rhrcr 
(Childs). 

833.    Xcoodusta  dkhrooiata  Snow 
Described  from  Mt.  Hood. 

834.    Ncaapilota  bnmneoatignuita  Doane 

I>uffy's   Prairie,    VII.26    (Lovett).     The   type   was 
described  without  locality. 

835.    Tephritia  dadirata  (Loew) 

Blitzen  River,  VII^;  Ashland,  Vin-2  (E.  P.  Van 
Duzee). 

836.    TeiAritia  dnpecta  (V.  d.  W.) 

Narrows  VIF.  This  species  is  near  cUthrata  Loew;  it 
was  described  under  the  genus  Ensina.  Aldrich  det. 

837.  TephritU  finalis  (Loew) 

Corvallis,  VII,  the  larvae  and  pupa?  in  seed  pods  and 
ovaries  of  Eriophyllum  lanatum.  It  is  a  common  species  in 
the  Northwest. 

838.  Tephritis  murina  Doane 
Duffy's  Prairie,  5,700  feet,  VII.26  (Lovett). 

839.  Tephritis  variabilis  Doane 

Corvallis,  V-20  to  VMO  (Lovett);  Horse  Lake,  alt. 
6,000  feet,  VII.2S. 

840.  Euaresta  aequalis  (Loew) 

Hood  River,  VIIM2  (Cole);  Pendleton,  VIM7 
(Thompson).     Breeds  in  seed  pods  of  Xanthium. 
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841.  Euaresta  araneosa  Coq. 

Colestin,  VIII-3I  (E.  P.  Van  Duzee).    C.  W.  Johnson 
dec 

842.  Urellia  aldrichu  Doaae 
Corvallis,  VII.22. 

843.    Urellia  mevanu  (Walk.) 
Duffy's  Prairie,  VIl-16  (Lovett). 

844.    Urellia  padfica  Doaoe 
Described  from  Oregon. 

845.    Urellia  aolaria  Loew 
CorvaUis,  VII.i6. 

Familr  ORTALID^ 


Fig.  44.     Ckatoptu  anea  (Wied.) 


These  flies  are  small  or  of  medium  size  and  often  with 
metallic  colors.  The  head  is  of  good  size  and  the  frons 
is  broad;  the  legs  are  usually  stout  and  rather  short.    Some 
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species,  but  not  especially  those  in  North  America,  have 
grotesquely  formed  heads.  The  wings  are  often  strikingly 
marked.  The  adults  are  taken  in  meadows  and  tall  grass. 
A  few  species  are  of  economic  importance.  Aldrich  lists 
about  150  species  in  his  Catalogue. 

846.  Tritoza  cuneata  Loew 
Corvallis,  VIH7  (Lovett). 

847.  Tritoza  pollinosa  Cole 

Warm  Springs  Valley,  VII-7;  one  specimen  at  Bums,  V 
(Thompson),  the  second  specimen  known.  1919,  Proc.  Cal. 
Acad.  Sci.,  Scr.  4,  IX,  p.  252. 

848.     Melieria  occidentalis  Coq. 

Blitzen  River,  VI 1-6.  This  species  is  not  unconunon  in 
parts  of  California. 

849.    Anacampta  latiuscula  Loew 
Forest  Grove,  1-28  and  V-21   (Cole). 

850.     Anacampta  longicauda  Hendel 
Bums,  V.     Aldrich  dct. 

851.  Anacampta  stigma  Hendel 

Bums,  V  (Thompson).  1911,  Wien.  Ent.  Ztg.,  XXX, 
p.  23. 

852.  Tetanops  aldrichi  Hendel 

Burns,  V  (Thompson).  1911,  Wien,  Ent.  Ztg.,  XXX, 
p.  20. 

853.     Tetanops  apicalis  Cole,  new  species 


Fig.  45.     Tetanops  apicalis  Cole,  n.  sp.   Wing  of  holotypc. 
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Body  shining  black,  the  eyes  only  slightly  higher  than 
long;  wing  with  a  small  apical  brown  spot.    Length  5.5  mm. 

Female :  Frons  reddish  brown,  face  yellow,  occiput  con- 
vex and  black.  Cheeks  brownish  yellow,  gena  corrugated  to 
above  antennas.  Frons  deeply  punctate  almost  to  front 
ocellus.  Eyes  rounded,  not  much  higher  than  long.  Frons, 
occiput,  and  first  two  joints  of  antenns  with  short,  black, 
bristly  hairs.  First  two  joints  of  antenns  reddish,  the  third 
dark  brown ;  arista  blackish.  Ocellar  tubercle  black.  Palpi 
dark  brown. 

Thorax  and  pleura  black,  mesonotum  opaque,  the  short 
hairs  black  and  bristle-like;  margins  of  the  mesonotum  shin- 
ing black.  Scutellum  red  with  two  apical  black  bristles; 
metanotum  shining  black;  halteres  reddish;  several  weak 
bristles  along  posterior  edge  of  mesopleura  and  about  eight 
weak  propleural  bristles;  sternopleura  below  with  a  number 
of  rather  strong  black  bristles. 

Abdomen  entirely  black,  semishining  above,  with  short 
black  hairs  which  are  sparse  and  hardly  perceptible.  Tibiae, 
apices  of  femora,  first  two  joints  of  tarsi  and  base  of  third 
brownish  yellow;  remaining  tarsal  joints  and  most  of  femora 
blackish  brown.  Middle  tibiae  with  three  distinct  apical 
spines  which  are  lacking  in  the  other  tibiae.  Wings  faintly 
infuscated,  base  and  costal  margin  brownish,  the  veins  mostly 
yellow;  apical  third  of  costal  vein,  posterior  cross-vein,  and 
apices  of  other  veins  dark  brown.  In  the  apex  of  the  wing 
there  is  a  rounded  brown  spot  (see  fig.  45). 

Holotype,  female,  No.  842,  Mus.  Calif.  Acad.  Sci.;  A.  B. 
Black,  collector,  May  13,  1917. 

Type  locality,  Corvallis,  Oregon. 

This  species  is  in  the  group  with  T.  aldrichi  and  T.  polita, 
having  rounded  eyes,  rugose  and  pitted  frons,  and  black 
body. 

854.    Tetanops  luridipennis  Loew 

Burns,  VI-5  (Thompson).  The  single  specimen  is  darker 
than  the  typical  form  and  lacks  the  usual  yellow  color  in  the 
wings.     It  may  be  an  undescribed  species. 

December  14,  1921 
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855.    Pieudotefdiritis  vau  (Say) 
Forest  Grove,  VIH2  (Cole). 

856.    QuTSomysa  demandata  (Fabr.) 

Corvallis;  Forest  Grove,  VII-S  (Cole).    Reported  breed- 
ing in  horse-dung. 

857.    Cluetopais  aenea  (Wied.) 

Hood  River,  VI-21   (Cole).     Apparently    rare    in    the 
Northwest. 


858.    Seoptera  vibrans  (Linn.) 
Corvallis,  VMl. 

Family  SEPSIDiE 


Fig.  46.    Sepsis  violacea  Mcigen. 

Usually  small,  black,  and  slender  flies,  with  the  abdomen 
narrowed  basally.  The  wings  are  hyaline  and  often  with  a 
spot  near  the  apex.  They  run  about  actively  and  are  quick 
of  flight.  The  adults  are  commonly  seen  about  excrement 
and  decaying  vegetation. 

859.    Themira  latitarsata  Mel. 

Corvallis  (Cordley);  Forest  Grove,  IX.28  (Cole).  1917, 
Wash.  Agr.  Exp.  Sta.,  Bull.  143,  p.  45. 

860.    Sepsis  luteipes  Mel. 

Forest  Grove,  111-3  (Cole).  1917,  Wash.  Agr.  Exp. 
Sta.,  Bull.  143,  p.  29. 

861.    Sepsis  neoc)mipsea  Mel. 

Hood  River,  VIII-21  (Cole).  1917,  Wash.  Agr.  Exp. 
Sta.,  Bull.  143,  p.  28. 
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862.    Sepsis  signifera  curvitibia  Mel. 

Series  taken  at  Corvallis,    VIIM3     (Lovett).      1917, 
Wash.  Agr.  Exp.  Sta.,  Bull.  143,  p.  28. 

863.  Sepsis  vicaria  Walk. 
Portland  (Melander). 

864.  Sepsis  violacea  Meig. 
Common  at  Corvallis  and  Hood  River. 

865.    Sepsis  violacea  hecate  Mel. 

Portland,  V-22   (Melander).     1917,  Wash.  Agr.  Exp. 
Sta.,  Bull.  143,  p.  22. 

866.    Sepsis  violacea  similis  Macq. 

Oregon  City  (Melander).  Melander  makes  this  form  a 
variety  of  violacea  in  his  recent  revision  of  the  family. 

Family  PIOPHILIDiE 

This  group  is  now  separated  from  the  Sepsidae.  The 
species  are  mostly  black  in  color  and  quite  small ;  they  differ 
from  the  Sepsidae  in  having  the  costa  broken  near  the  ter- 
mination of  the  first  vein,  the  third  and  fourth  veins  parallel 
or  slightly  diverging,  mesonotum  finely  pubescent,  abdomen 
never  with  bristles,  etc.  The  larvae  of  some  have  the 
peculiar  power  of  "jumping." 

867.  Piophila  casei  (Linn.) 

A  species  of  general  distribution,  the  larvae  of  which  are 
known  as  "skippers"  or  "cheese-mites" ;  they  occur  in  cheese, 
rotten  fungi,  fatty  tissues,  the  fat  of  ham  and  bacon,  and 
in  dead  bodies.  Cases  of  enteric  and  nasal  myiasis  are  attri- 
buted to  this  species. 

868.  Piophila  pusilla  (Meig.) 

Forest  Grove,  IV-8  (Cole).  First  recorded  from  North 
America  in  1913  by  Melander. 

869.    Mycetaulus  bipunctatus  (Fall.) 

Forest  Grove,  VIII-1  (Cole).  This  European  species 
has  a  very  wide  distribution. 
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Fnmly  PSILID^ 


Fig.  47.    Psila  rosa  (Fabr.) 

Small  slender  flies  with  long  antennae,  usually  shining  and 
with  a  small  dypeus.  There  are  no  oral  vibrissas  Some  of 
the  larvae  are  known  to  live  in  roots  and  various  plant  galls. 
Melander  records  38  species  and  subspecies  in  his  recent 
synopsis  of  the  family  (Psyche,  XXVII,  no.  5,  1920). 

870.    Loxocera  collaris  Loew 
Reported  from  Oregon  by  C.  W.  Johnson. 

871.  Chylixa  leguminicola  Mel. 

Forest  Grove,  IV-23  (Rodcwood).  1920,  Psyche, 
XXVII,  p.  99.  Mr.  Rockwood  collected  this  species  on 
plants  of  Lupinus  polyphyllus  Lindl.,  and  found  pupae 
attached  to  the  lower  part  of  the  plant  in  July. 

872.  Chyliza  scrobiculata  Mel. 

Whitman  Nat.  Forest,  VIM4  (Chamberlin).  1920, 
Psyche,  XXVII,  p.  98. 

873.    Psila  atrata  Mel. 

Hood  River,  VMO  (Cole).  1920,  Psyche,  XXVII, 
p.  97. 

874.    Psila  microcera  Mel. 

Duffy's  Prairie,  VII-26  (Lovett) .  1920,  Psyche,  XXVII, 
p.  95. 

875.    Psila  rosae  (Fabr.) 

CorvalUs  (Moznette).  This  is  called  the  "carrot-rust 
fly''  and  is  sometimes  of  economic  importance. 
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Family  MICROPEZID^ 


F^.  48.     Caloiata  unimtta  Walker. 

Slender  flies  with  large  wings  and  long  legs.  The  face 
ia  retreating  in  profile  and  the  eyes  comparatively  small. 
The  larval  habits  are  unknown.  The  adults  are  predaceous 
on  small  insects. 

876.    Calobata  univitUta  Walk. 
HoodRiverVI  (Cole).    Rather  common  on  rank  foliage 
along  a  certain  stretch  of  the  Hood  River. 

Family  EPHYDRID^ 


Fig.  49.     Parydra  hiluberculafa  Locw.    Head  and  wing. 

These  flies  have  a  large  head  and  most  of  them  have  a 
very  large  mouth.     The   costa   is   microscopically  broken 
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twice  and  the  anal  cell  wanting.  There  are  no  oral  vibrissas. 
Most  of  the  species  are  quite  small  and  are  found  at  the 
edges  of  streams  or  lakes,  often  in  immense  numbers. 

The  larvae  of  some  species  are  found  in  alkaline  lakes  and 
ponds,  others  in  sap  and  in  the  stems  of  aquatic  plants. 

877.    Notiphila  decorit  Will. 

Hood  River,  VM9  to  X-26  and  Forest  Grove,  VIM 6 
(Cole). 

878.  Ptilopa  comta  Meig. 

Baker  City,  VIII-2  (Creel) ;  Hood  River,  VM9  to  IX.5 
and  Forest  Grove,  IV  (Cole). 

879.  Uy^eti  spilota  Curtis 
Hood  River,  X-26  (Cole). 

880.    Discocerina  aUena  Cress. 
Forest  Grove,  V-7  ( Cole ) .    Cresson  det. 

881.  H3rdrenia  hjrpoleoca  Loew 
Narrows,  VIIM ;  Hood  River,  X-26  (Cole). 

882.  Hydrellia  scapularis  Loew 

Forest  Grove,  VI-3  and  Hood  River,  X-26  (Cole) ;  Cor- 
vallis,  V-2  (Lovett).    Cresson  det. 

883.  Octhcra  mantis  (DeG.) 
Corvallis,  V-2  (Lovett);  CorvalHs,  IX-12  (Cole). 

884.  Pelina  truncatula  Loew 

Hood  River,  VIMO  to  IX-29  (Cole).    Cresson  det. 

885.    Pelomyia  occidentalis  Will. 
Hood  River,  X-26  (Cole). 

886.  Parydra  appendiculata  Loew 
Hood  River,  VI-5  to  X-26  (Cole).    Common. 

887.  Parydra  bituberculata  Loew 
Forest  Grove,  V-25^  (Cole). 
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888.    Parydra  limpidipennit  Loew 
Forest  Grove,  VI-6  and  Hood  River,  X.26  (Cole) 

889.    Parydra  pinguia  (Walk.) 
Hood  River,  VI-6  (Cole). 

890.    Parydra  quadrituberculata  Loew 
Hood  River,  VI-3  to  X-26  (Cole). 

891.    Ephydra  hiant  Say 
Albert  Lake  (Aldrich). 

892.    Scatella  crassicosta  Beck. 
Forest  Grove,  IX-28  (Cole). 

893.    Scatella  meaogramma  Loew 
Hood  River,  VM 9  (Cole). 

894.    Scatella  pentastigma  (Thorns.) 
Hood  River,  VI-21  to  X.26  (Cole). 

895.    Scatella  picea  Walk. 
Hood  River,  X-26  (Cole). 

896.    Scatella  stagnalia  (Fall.) 
Hood  River,  VI-6  to  X-26  (Cole). 

897.  Ljrtogaster  gravida  (Loew) 
Hood  River,  VI-19  to  VIMO  (Cole).  Cresson  det 

898.  Mosillus  subsultana  (Fabr.) 
Hood  River,  IX-29  (Cole). 
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Fanuly  OSCINIDi^: 


Fig.  SO.     Ckloropisca  variceps  Loew. 

These  are  sometimes  called  "frit-flies".  They  are  small, 
bare,  with  a  flat  frons,  short  antennae  and  wings,  short  legs, 
and  ovate  or  elliptical  abdomen.  Many  are  colored  or 
banded.  The  anal  and  second  basal  cells  of  the  wing  are 
absent.  The  postvertical  bristles  are  converging.  Swedish 
farmers  apply  the  term  "frits**  to  wheat  ruined  by  the  attacks 
of  the  wheat-fly.  A  few  of  the  species  in  the  family  are 
blood  sudcers  and  probably  carry  putrefactive  germs  to  open 
wounds. 

Except  where  indicated  the  following  determinations  are 
by  Dr.  J.  M.  Aldrich. 

899.     Meromyza  americana  Fitch 

Hood  River,  VI-2  and  Parkdale,  IX-S  (Cole).  Cole  det. 
The  Wheat-stem  Maggot,  seldom  of  economic  importance, 
but  in  local  infestations  it  may  destroy  one  per  cent  or  more 
of  the  wheat  heads,  as  it  did  in  the  Yakima  Valley,  Wash- 
ington, in  1919. 

900.     Diplotoxa  unicolor  Beck. 
Corvallis;  Narrows,  VI I- 1. 

901.    Chlorops  egregia  Beck. 
Corvallis,  V-24;  Forest  Grove,  VI-6   (Cole). 

902.    Chlorops  obscuripennis  (Loew) 
Corvallis. 
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903.    Chlorops  sahlbergi  Loew 

Forest  Grove,  V-2  (Cole).  Cole  dct.  Compared  with  a 
specimen  determined  by  Becker. 

904.  ChloropiBca  glabra  (Meig.) 

Forest  Grove,  IV.22  to  V-17  and  Hood  River,  VI-3  to 
X-26  (Cole) ;  Narrows,  VII- 1.    Our  commonest  species. 

905.  Chloropisca  variceps  Loew 

Corvallis,  IV.9  and  V-12;  Hood  River  and  Forest  Grove, 
VI  (Cole). 

906.  Elachiptera  decipiens  (Loew) 
Forest  Grove,  IV.2  (Cole). 

907.  Elachiptera  nigriceps  (Loew) 
Corvallis,  V-2  (Lovett). 

908.    Oscinis  coxendix  Fitch 
Corvallis,  V-2   (Lovett). 

909.    Oscinis  frit  Linn. 

Narrows,  VII- 1.  A  species  of  economic  importance  in 
Europe. 

910.    Oscinis  sulphurihalterata  Endi. 

Corvallis,  I  V-2  ( Chamberlin ) .  Bred  from  cones  of  Abies 
grandis.  1911,  Sitz.  Ber.  Ges.  Natf.  Freunde,  Berlin,  p. 
222. 

91L    Dicrseus  ruficeps  Meig. 
Hood  River,  VI.3  (Cole).    Cole  det. 

912.    Madiza  conicola  Greene 

Long's  Ranch  and  Ashland,  IX-2.  Reared  from  cones  of 
Abifs  concolor.    1919,  Proc.  Ent.  Soc.  Wash.,  XXX,  p.  69. 
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Fmuly  DROSOPHILIDA 


Fig.  51.    Drosophile  butcku  Coq. 

Small,  usually  yellow,  flies,  with  a  short  and  broad  abdo- 
men. Costa  of  the  wing  microscopically  broken  twice.  Arista 
of  antenniE  plumose,  the  fronto-orbital  bristles  prodinate. 
They  are  often  called  "pomace-flies",  and  are  found  about 
dder  mills  and  wine  presses,  also  around  decaying  or  fer- 
menting fruit.  The  larvx  live  in  pomace  and  in  the  scum  of 
fermenting  juice.  A  few  have  quite  different  habits,  one 
species  has  been  reared  from  meaty  bugs  (Pseudococcus) , 
one  from  spider's  eggs  and  one  ts  parasitic  on  the  nymphs  of 
the  spittle  bug,  Clastoptera  obtusa. 

913.  Phortica  humeratis  (Loew) 
Hood  River,  VM6  (Cole). 

914.  Scaptomyza  apicata  (Thorns.) 
Corvallis;   Forest   Grove,   V-11    (Creel);   Hood   River, 

IX-29  (Cole). 

915.    DroKophila  busldi  Coq. 
Forest  Grove,  VIlI-27,  reared  from  clover  heads  (Rock- 
wood) ;  Corvallis,  VM5  and  IX-14. 

916.    DroBoi^iila  funebris  (Fabr.) 
Corvallis,  111-12  and  IX-14;  Hood  River,  X-U  (Cole). 
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917.    Droiophili  mdanogaiter  Metg. 
Hood  River,  X-U  (Cole).    This  species  is  better  known 
as  D.  ampelophila,  the  subject  of  so  many  experiments  in  the 
study  of  heredity  and  evolution. 

918.    DnMopfaUa  obscura  Fall. 
Corvallis.    Common  European  species.  Melander  det. 

919.    Oroao^iila  repleta  Wollas. 
Corvallis,  V-23.     Melander  det. 

Family  GEOMYZID^ 


Fig.  52.     Geamyxa  lurida  (Loew) 


Small  or  minute  flies  with  rather  large  wings,  the  anal  and 
basal  cells  complete.  The  clypeus  is  larger  than  in  the  Agro- 
myzids  and  the  foremost  fronto-orbitals  are  directed  back- 
ward ;  postvcrtical  bristles  convergent.  The  adults  are  col- 
lected by  sweeping  low  plants  and  shrubbery,  some  species 
being  quite  common.    The  larvz  of  some  live  in  plant  stems. 

920.    Geomyza  lurida  (Loew) 
Hood  River,  VI-21  (Cole) ;  Tillamook,  111-26  (Burrill). 
Described  in  the  genus  Balioptera. 

921.    Diaitata  eluta  Loew 
Reported  from  Oregon  by  Melander. 
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922.  AntiuMiiysm  gracilis  Fall 

Forest  Grove,  VI.23  (Cole);  Corvallis,  VIII-12 
(Lovett).  According  to  Dr.  Melander  this  spedes  is  com- 
mon  in  Washington. 

923.  Zagonia  oregona  (Aldr.) 
Hood  River,  VII  (Aldrich). 

924.  Tettiina  coronata  (Loew) 
Forest  Grove,  V.12  (Cole). 

925.  Tediina  parvula  (Loew) 
Narrows,  VIM;  Blitzen  River,  VII-6. 

926.  Trixoacelis  frontalis  (Fall.) 
Forest  Grove,  V-S  (Cole). 

Family  AGROMYZIDiE 

Small  flies  with  widely  separated  eyes,  bare  or  pubescent 
arista,  and  divergent  postvertical  bristles.  The  wings  are 
rather  short  and  rounded.  The  larvae  of  most  species  are 
leaf  miners ;  a  few  make  galls. 

927.  Cerodonta  femoralis  (Meig.) 
Gaston,  VIMO  (Cole). 

928.  Vhytomyzz  albiceps  (Meig.) 

Reported  from  Oregon  by  Melander.  P.  genualis  Lw.  is 
a  synonym. 

929.    Phjrtomyza  chrysanthemi  Kowarz 

Portland,  IIMO  (Lovett).  Bred  from  larva  mming 
chrysanthemum  leaves. 

930.    Phjrtomyza  crassiseta  Zett. 
Forest  Grove,  V-3  and  VI-3  (Cole). 

931.    VhytomyzK  flaviscutellata  Fall. 
Reported  from  Oregon  by  Melander. 
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932.    Phytomyza  ilicicola  Loew 
Reported  from  Oregon  by  Coquillett. 

933.  Phjrtomyza  obscurella  Fall. 
Forest  Grove,  IV-4  and  Hood  River,  IX-5  (Cole). 

934.  Agromyza  abbreviata  Mall. 

Hood  River,  VI-14  (Cole).    Melander  det.    1913,  Ann. 
Ent.  Soc.  Amer.,  VI,  p.  285. 

935.  Agromyza  aeneiventris  Fall. 
Corvallis,  VII-28  (Lovett). 

936.    Agromyza  luctuosa  Loew 
Forest  Grove,  IV-6  (Cole). 

937.    Agromyza  platyptera  coronata  Loew 
Hood  River,  VI-6  (Cole). 

938.  Agromyza  puella  Meig. 

Hood  River,  VII-20  and  Forest  Grove,  VII-26  (Cole). 

939.  Agromyza  reptans  Fall. 
Reported  from  Oregon  by  Melander. 

940.    Agromyza  scutellata  Meig. 
Forest  Grove,  V-20  (Cole). 

941.    Agromyza  scutellata  orbona  Meig. 

Hanging  Valley,  alt.  5,400  feet, collected  VIII-2 (Lovett), 
emerged  IX- 1  from  mines  in  lupine  leaves. 

942.    Agromyza  scutellata  variegata  Meig. 
Forest  Grove,  VlI-26  (Cole). 

943.    Agromyza  subvirens  Mall. 

Hood  River,  VI.6  (Cole) .    1915,  Proc.  U.  S.  Nat.  Mus., 
XLIX,  p.  105. 
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944.    AgivoiyM  nipcrdliou  Zett. 
Reported  from  Oregon  by  Mclander. 

945.    Agtoniysa  tteniola  Coq. 
Reported  from  Oregon  by  Melander. 

Fxmilr  MILICHIID^ 

This  family  has  long  been  associated  with  the  Agromy- 
zidie.  The  costa  is  microscopically  broken  twice  and  there 
is  an  anal  cell.  The  clypeus  is  small.  The  antennal  arista  is 
pubescent. 

946.    Milichiella  lactipennia  (Loew) 
Hood  River,  VII-9  (Cole). 

947.    Paramadiza  haletralis  (Coq.) 
Very  commonly  seen  in  houses  on  the  windows,  from 
February  to  September. 

Family  OCHTHIPHILID^ 


Fig.  53.     LeucopU  griseola  Fallen. 

A  family  closely  related  to  the  Agromyzlds  and  until 
recently  considered  a  subfamily  of  that  group.  There  is  no 
break  in  the  costa  of  the  wing  and  oral  vibrissx  are  absent. 
The  species  are  densely  gray  pollinose.  The  larva  have 
been  bred  from  aphtds  and  various  soft  scales. 
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948.    Ochthiphila  juncorum  Fall. 
Hood  River,  VI-28  (Cole). 

949.    Leucopsis  griaeola  Fall. 
Hood  River  and  Forest  Grove,  VI   (Cole) ;  Corvallis, 
VII-6    (Lovett)    and  V-24    (Bridwell).     This  species  ia 
aphidophagous  and  was  observed  in  the  larval  stage  feeding 
on  the  vetch  aphis  at  Forest  Grove. 

Family  HIPPOBOSCID-9; 


Fig.  54.     Olfertia  amertcana  (Leach). 

This  peculiar  group  is  quite  difierent  from  any  other  in 
the  Diptera,  as  we  commonly  think  of  that  order.  The 
adults  arc  leathery  in  texture  and  resemble  ticks.  Some 
species  are  wingless  and  a  few  pass  through  the  winged 
stage  and  lose  these  appendages.  Most  of  the  species  are 
parasites  on  the  bodies  of  birds.  The  horse-tick  probably 
does  not  occur  in  North  America.    The  sheep-tick  occurs  all 
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over  the  world.  The  female  brings  forth  young  in  the  pupal 
stage  and  has  an  uterine  sac  which  secretes  a  milk  to  feed 
them. 

950.    Omitfaomjoa  anchineura  Speis. 
Upper  Alsea  Valley,  Benton  Co.,  on  Steller^s  jay. 

951.  Olfersia  americana  (Leach) 

On  great  homed  owl  at  Corvallis  (Thompson) 

952.  Melophagus  ovinus  (Linn.) 
The  common  sheep  tick. 


LIBRARY  OF  THE 
i^y  NATURAL  HISTORY  MU5€ 


STANFORD  UNIVER3IT\ 

SEP  2  1  1941 


PROCEEDINGS 


or  THB 


CALIFORNIA  ACADEMY  OF  SCIENCES 

Fourth  Series 
Vol.  XI,  No.  16,  pp.  345-393, 30  text  figures      December  31,  1921 


XVI 


REVISION  OF  THE  PIPIZA  GROUP  OF  THE  FAMILY 

SYRPHID^  (FLOWER-FUES)  FROM 

NORTH  OF  MEXICO 

BY 
C.  HOWARD  CURRAN 

OriUia,  Ontario,  Canada 

The  genus  Pipiza,  as  generally  accepted  in  North 
America,  has  long  been  regarded  as  one  of  the  most 
difficult  genera  in  the  family.  The  reason  for  this  is 
found  in  inadequate  descriptions  and  the  absence  of 
outstanding  specific  characters  which  could  be  used  for 
identification.  Abundant  material  has  revealed  several 
characters  which  are  of  exceptional  importance  in  this 
group  and  the  old  reliance  upon  the  color  of  the  pile  is 
not  adhered  to  in  this  work  where  other  characters  are 
sufficiently  prominent  to  allow  of  their  employment. 
The  character  of  the  pile  often  indicates  species  and  is 
of  considerable  importance,  as  variation  is  not  as  great 
as  is  generally  supposed.  Many  small  differences  usual- 
ly accompany  its  variation  in  color,  and  these,  together 
with  more  important  structural  differences,  lead  to  the 
absolute  determination  of  the  specimens. 

The  present  paper  deals  with  forty-nine  species  of 
North  American  Pipizini.    Their  retention  in  a  single 

December  31,  igai 
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visible  segments.  P.  puhescens  was  therefore  wrongly 
placed  when  attributed  to  the  genus  Triglyphus  by 
Loew.) 

Key  to  Species  of  Pipizella 

1.  Face  and  frons  entirely  whitish  pikiee  2 
Face  or  frons  partly  blackish  pilose                                                             4 

2.  Third  joint  of  antenns  four  or  fi\*e  times  as  long  as  wide;  wings 

dark  brown  atuirmUs 

Third  joint  about  four  times  as  long  as  wide;  wings  hyaline  or 

almost  so  3 

3.  Scutellum  with  apical  groove;  auxiliary  vein  ending  well  be>'ocid 

apical  cross-vein  ^  ^ulckeOa 

Scutellum  without  apical  groove;  auxiliary  \'ein  ending  hardly 

beyond  apical  cross-vein    ^  occidetUalis 

4.  Thorax  conspicuously  reddish  pilose;  abdomen  with  some  reddish 

or  reddish-yellow  pile ;  antenns  entirely  black  (western  species). 

nifiikaracica 
Pile  not  so  colored  5 

5.  Arista  microscopically  pilose  on  basal  quarter;  abdomen  of  male 

brassy  ptUfescems 

Arista  at  most  pilose  at  immediate  base;  abdomen  of  male  not  brauBsy        6 

6.  Arista  pilose  at  immediate  base  (to  end  of  first  section)  antenna 

reddish  below;  moderately  robust  species;  (6.5  to  7  mm.)    modesia 
Arista  bare  (in  all  species  examined) ;  smaller  and  more  slender,  if 

very  similar  the  antenne  are  black  throughout  in  the  male  7 

7.  Wings  with  a  large  brown  spot  in  the  middle  ^beUtda 
Wings  without  median  brown  cloud  8 

8.  Thiixl  joint  of  antenns  partly  reddish,  about  four  times  as  long  as 

mnde  ptdcheila  banksi 

Third  joint  of  antemue  usually  entirely  black,  about  three  times 

as  long  as  wide  fraudulenia 

1 .    Pipizella  pubescens  (Loew)     (Figs.  7,  9,  10,  40) 

Triglyphus  pubescens  Loew,  Century,  iv.  No.  61, 1863. 

Pipiza  pubescens  WilHston,  Synop.  N.  Am.  Syrph., 
23,  1886. 

Habitat:  Wisconsin  (Lw.)  Ontario!  Shining  black 
to  brassy;  front  basitarsi  slightly,  the  hind  ones  con- 
siderably, incrassate. 

Length  about  5  mm.  Male:  Face  and  frons  metallic  bluish  black,  moder- 
ately lone  white  pilose;  sides  of  face  and  frons  to  well  above  the  antenns  nar- 
rowly whitish  pollinose;  eyes  blackish  pilose,  across  the  middle  with  a  weU- 
marked  horizontal  bare  stripe.  Antenns  elongate,  black,  second  and  third 
joints  testaceous  below,  third  joint  over  twice  aslong  as  broad,  the  end  evenly 
rounded.  Thorax  and  scutellum  shining  black,  the  former  with  a  coppery 
reflection;  pile  luteous,  on  the  pleune  white  and  longer.  First  segment  of 
abdomen  black;  remaining  segments  shining  greenish  black  with  a  brassy 
reflection,  anterior  and  posterior  margins  of  segments  with  ill-defined  opaque 
bands  not  reaching  lateral  margins;  pile  short,  white,  the  posterior  margins 
of  second  to  fourth  segments  and  anterior  margins  of  third  and  fourth,  with 
rather  narrow  black  pilose  bands.    Hypopygium  with  a  few  white  hairs.    Legs 

*No  description  available. 
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black,  tips  of  the  four   anterior  femora,  basal  quarter  of  front  and   third 

of  middle  tibis  and  first  two  joints  of  their  tarsi,  together  with  tip 
of  hind  basitarsi  and  the  following  joint,  yellowish;  pile  of  le^  sparse,  long, 
whitish,  hind  tibisB  below  with  shorter  black  pile.  Wmgs  hyahne,  stigma  yel- 
lowish; last  section  of  fourth  longitudinal  vein  angulated  at  its  middle,  of 
fifth  rectangular. 

Female:  Face  and  front  shining  greenish  black,  white  pilose  except  across 
upper  part  of  front  and  immediately  above  base  of  antenns  where  the  pile  is 
black;  sides  of  face  and  front  to  middle  narrowly  whitish pollinose;  about  middle 
of  frontal  orbits  a  small  triangular  spot,  well  separated  from  the  lateral  stripes. 
Antenn®  black,  all  the  joints  yellowish  below;  eyes  short  black  pilose,  with  bare 
stri|>e  as  in  male;  occipital  cilia  cinerescent.  Thorax,  scutellum  and  abdomen 
shining  greenish  black,  short  white  pilose;  pile  of  pleurs  long^er;  abdomen  with 
black  pue  as  in  male;  scutellum  rather  large  ana  usually  with  a  well-marked 
apical  groove;  legs  as  in  male,  but  tip  of  hind  femora  and  narrow  base  of  its 
tibiiB  yellow. 

Five  males  and  six  females  from  various  parts  of 
Ontario,  May  to  July  (Curran).  This  is  the  only  species 
I  have  examined  which  is  distinctly  brassy  in  some 
reflections.  Only  one  female  showed  the  same  character 
very  markedly.  In  good  specimens  the  microscopic 
pile  of  the  arista  is  very  evident,  but  it  may  be  hard  to 
discern  in  specimens  which  have  been  wet. 

2.    Pipizella  pulchella  (Williston) 

Pipiza  {Pipizella)  pulchella  Williston,  Synop.  N,  Am. 
Syrph.,  29,  pi.  ii,  figs.  1,  la,  lb.;  1886. 

Habitat:  Connecticut,  Massachusetts,  (Will.) 

"Female:  Length,  5.5  mm.  Shining  greenish  black,  clothed  with  not  very 
abundant  nor  long,  nearly  white,  pile.  Front  and  face  wholly  white  pilose, 
the  former  with  a  small,  triangular  spot  near  each  orbit,  the  latter  with  a 
narrow  orbital  margin,  white  pollinose;  post  orbital  cilia  white,  the  short  pile 
of  the  eyes  dark;  face  gently  convex  near  the  middle;  antenns  eloneate,  but 
shorter  than  the  face,  the  third  joint  three  or  four  times  as  long  as  wide,  black, 
yellowish  on  the  lower  basal  part.  Scutellum  with  a  slender  deep  groove  before 
its  margin.  Abdomen  very  short  pilose;  on  the  posterior  parts  of  the  second 
and  third  segments  black,  elsewhere  nearly  white.  Legs  black,  white  pilose; 
tip  of  all  the  femora,  base  and  immediate  tip  of  the  anterior  tibiao,  first  two 
joints  of  the  anterior  and  middle  two  of  the  nind  tarsi,  yellow;  hind  basitarsi 
considerably  thickened.  Wings  grayish  hyaline;  last  section  of  the  fourth 
vein  angulated  at  its  middle;  posterior  cross- vein  rectangular;  stigma  luteous." 
(Williston.) 

3.    Pipizella  pulchella  banksi,  new  subspecies    (Figs.  102,   103) 

Habitat:  Virginia!  Front  basitarsi  not  thickened; 
bare  stripe  of  eyes  broad;  third  antennal  joint  about 
four  times  as  long  as  wide,  basal  antennal  joints  yellow; 
wings  hyaline. 

Female:  Length  5.5  mm.  Face  and  lower  fourth  of  frons  shining  metallic 
blue,  frons  elsewhere  more  blackish,  steely;  pile  white,  in  front  of  ocelli  black; 
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occipital  dlia  Uack  face  very  gentlv  convex  in  middle,  its  sides  narnnrly  and 
two  minute  spots  above  middle  of  Irons  at  orbits,  white  poUinose.  Antennc 
luteous,  thira  joint  above  and  apically  brownish,  about  four  times  as  long  as 


across  the  middle.  Thorax  and  scutellum  shining  Uack,  slightly  greenish: 
pUe  short,  sparse,  white;  scutellum  without  apical  |Too\'e.  Abdomen  shining 
black,  the  sides  with  a  metallic  bluish  reflection:  pile  short,  white:  the  brx)aa 
posterior  margins,  not  reaching  the  sides,  of  the  second  and  third  segments 
with  black  pile,  fourth  segment  with  cinereous  pile  on  basal  third.  Legs  black, 
tips  of  front  four  and  narrow  base  of  hind  femora,  base  of  front,  basal  naif  and 
extreme  tip  of  middle  tibise;  first  two  joints  of  anterior  four  and  middle  two  of 
hind  tarsi,  and  tip  of  hind  basitarsi,  yellow;  hind  basitarsi  slightly  incrassate. 
Wings  tinned  with  brownish,  not  clouded;  last  section  of  fourth  vein  sub- 
angulated  immediately  before  its  middle;  of  fifth,  rectangular;  halteres  yellow. 

From  P.  pulchella  Williston,  it  differs  in  having  basal 
antennal  joints  yellow,  black  pile  on  the  front,  black 
occipital  cilia,  and  slightly  brownish  wings;  other  dif- 
ferences in  color  are  also  noteworthy.  The  wings  are 
too  light  for  P.  australis. 

The  specimen  is  interesting  as  occurring  practically 
between  the  range  of  P.  pulchella  and  P.  australis.  It 
may  be  either  a  southern  form  of  pulchella  or  a  northern 
form  of  australis,  or  it  may  prove  to  be  a  good  species, 
but  without  specimens  of  pulchella  I  refrain  from  giving 
it  specific  rank. 

Holotype,  female,  from  Mr.  W.  M,  Davidson,  labelled 
"Falls  Church,  Va.  (N.  Banks),  Ceanothus  (N.  J.  Tea), 
June  14,"  in  U.  S.  National  Museum. 


4.    Pipizella  occidentalis  (Townsend) 

Pipiza  occidentalis  Townsend,  Ann.  Mag.  Nat.  Hist., 
6th  sen,  xix,  140,  1897. 

Habitat:  New  Mexico  (Towns.)  One  female,  Rio 
Ruidosa,  four  miles  west  of  DowHng's  Mill,  6660  ft.,  on 
flowers  of  Rhus  glabra  L.,  July  10.  (Wooton.) 

"Leneth,  5  mm.  Differs  from  Williston's  description  of  P.  pulchella  only 
in  the  following  particulars:  Abdomen  less  than  twice  as  long  as  the  thorax; 
no  slender  deep  groove  before  the  margin  of  the  scutellum ;  legs  black,  tips  of 
all  the  femora,  bases  of  anterior  tibii",  basal  two  joints  of  the  front  and  middle 
tarsi  and  tips  of  the  hind  basitarsi  with  the  next  joint,  yellowish  or  reddish 
yellow;  hind  basitarsi  not  more  swollen  than  the  other  joints;  apical  cross- 
vein  sub-sinuate,  abruptly  straight  at  its  base  but  curved  on  its  final  portion 
forming  a  right  angle  with  the  k>urth  vein ;  auxiliary  vein  terminating  hardly 
beyond  the  anterior  cross-vein.  Closely  like  pulchella  in  all  other  pointo. 
This  species  is  very  distinct  from  the  two  described  by  Williston  in  the  Biologia 
Centr.  Am.,  Dipt.,  iii,  pp.  6-7."  (Townsend.) 
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5.    Pipizella  australis  (Johnson) 

Pipiza  pulchella  Johnson,  Proc.  Acad.  Nat.  Sci.  Phila. , 
XLVII,  p.  329,  1895  (Not  of  Williston.) 
Pipiza  australis  Johnson,  Psyche,  XIV,  p.  77,  1907. 
Habitat:  Florida  (Johns.) 

"Head  thorax  and  abdomen  black,  or  very  dark  blue-black,  shining, 
covered  with  a  sparse,  whitish  pile.  AntennsB  brown  black,  length  of  thinl 
joint  between  four  and  five  times  its  width,  under  side  towards  the  base  more  or 
less  reddish.  Legs  bluish  black;  tips  of  all  the  femora,  basal  half  of  the  front 
and  middle  tibi®,  the  basitarsi  and  two  following  joints  of  the  tarsi,  yellow; 
basal  half  of  the  posterior  basitarsi  and  the  last  two  joints  of  all  the  tarsi, 
black.  Wings  brown,  somewhat  lighter  towards  the  base;  last  section  of  fourth 
longitudinal  vein  angulated  in  the  middle.    Length,  6  mm." 

"It  is  distinguished  from  P.  pulcheUa  by  its  longer  third  antennal  joint, 
dark  brown  wings  and  very  dark  blue  black  body."  (Johnson.) 


6.    Pipizella  rufifhoracicai  new  species 

Habitat:  California!  Antennae  black;  eyes  with  hori- 
zontal bare  stripe  almost  obsolete ;  pile  on  disc  of  thorax 
reddish;  on  abdomen  black  and  reddish  or  luteous;  hind 
tarsi  black. 

Male:  Length,  6.5  mm.  Pile  of  the  head  entirely  black,  moderately  long 
and  stiff  on  face;  face  and  frons  shining  black,  the  sides  narrowly  pray  pollin- 
ose;  face  slightly  receding,  gently  rounded  above  middle,  straight  below. 
Antennse  black,  third  point  two-and-one-half  times  longer  than  wide;  arista 
black,  bare.  Eyes  witn  moderately  short  black  pile.  Thorax  obscurely  cu- 
preous; pile  fairly  short,  reddish,  everywhere  intermixed  with  stout,  longer, 
black  hairs,  which  are  rather  sparsely  placed;  front  of  dorsum,  sides,  and  the 
pleurte  with  black  pile,  except  below  the  wings  where  it  is  reddish;  scutellum 
with  its  apex  compressed,  its  pile  as  on  dorsum  of  thorax.  Abdomen  slender, 
scarcely  wider  than  thorax,  shming  greenish  black,  the  usual  areas  sub-opaque; 
pile  short,  black;  basal  angles  an(rix)sterior  sides  of  fourth  segment  with  con- 
spicuous reddish  pile;  shining  portions  of  segments  two  and  three  also  with 
reddish  pile  which  does  not  reach  the  margins;  on  these  segments  the  pile  only 
shows  red  in  some  lights.  Legs  black,  black  and  reddish  pilose;  tips  of  four 
anterior  femora,  bases  of  their  tibise,  and  tips  of  middle  ones,  yellowish; 
narrow  base  of  hind  tibise  luteous;  middle  basitarsi  luteous;  front  basitarsi  with 
red  pubescence  below;  hind  basitarsi  not  at  all  swollen.  Wings  tinged  with 
blackish,  especially  just  before  middle;  stigma  luteous;  last  section  of  fourth 
vein  bent  at  its  middle,  curving  moderately  outwards,  then  joining  third  vein 
at  almost  a  right  angle. 

Female:  Length,  5  to  6  mm.  Arista  yellow  basally;  face,  except  upper 
angles,  and  front  broadly  across  middle,  with  yellow  pile;  a  few  yellow  hairs 
over  ocellar  triangle.  Sometimes  face  everywhere  bordered  with  black  pile, 
leaving  only  middle  yellow  pilose.  Pile  of  thorax  entirely  reddish  yellow,  very 
short;  scutellum  with  pile  similar  to  that  of  thorax,  its  margin  as  in  male. 
Abdomen  broader  than  the  thorax,  its  pile  very  similar  to  that  of  male,  but 
light  pile  more  yellowish  and  much  more  extended,  in  some  specimens  covering 
all  but  the  moderately  broad  anterior  and  posterior  margins  and  a  median 
line  on  second  segment.  Legs  and  wings  as  in  the  male  but  the  discal  cell 
slightly  shorter.  Sides  of  face  whitish  pollinose,  this  stripe  widely  separated 
from  minute  spots  on  frontal  orbits. 
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Holotype,  male,  No.  843,  Mus.  Calif.  Acad.  Sd.,  July 
12,  1918,  (E.  P.  Van  Duzee).  Allotype,  female.  No.  844, 
and  two  paratypes,  females,  same  data,  in  Mus.  Calif. 
Acad.  Sci.  One  paratype,  same  data,  in  collection  of 
the  author. 

Type  locality,  Cay  ton,  Shasta  Co.,  California. 

A  very  distinct  and  beautiful  little  species.  The  black 
tarsi  are  distinctive  and  I  know  of  no  other  American 
species  with  distinctly  reddish  pile  on  the  thorax. 


7.    Pipizelk  fntudtileiita  (Loew)    (Figs.  11,  39) 

Pipiza  fraudulenta  Loew,  Century,  vi,  No.  41, 1865; 
WiUiston,  Synop.  N.  Am.  Syrph.,  26,  1886. 

Habitat:  New  York  (Lw.);  Ontario!  Black,  con- 
siderably opaque,  mostly  whitish  pilose;  front  basitarsi 
slightly,  hind  ones  considerably,  incrassate;  wings 
cinereous  or  cinereous  hyaline;  last  section  of  fifth  lon- 
gitudinal vein  oblique  in  male. 

Length,  5.5  to  7  mm.  Male:  Face  and  frons  shining  blubh  black,  black 
pilose,  middle  of  face  and  vertex  whitish  pilose;  sides  of  face  and  frons  narrowly 
whitish  poUinose;  frontal  triangle  usually  opaque  above.  Antennn  black,  third 
joint  slightly  over  twice  as  long  as  wide;  eyes  short  black  pilose,  across  middle 
with  a  narrow,  almost  bare,  horizontal  stripe;  occipital  alia  black,  except  at 
vertex.  Thorax  and  scutellum  shining  bluish  blacx,  whitish  pilose;  scutellum 
sometimes  with  a  shallow  apical  groove,  its  apex  with  a  tew  black  hairs. 
Abdomen  opaque  black,  sides  narrowly  shining;  sides  of  second  segment  in 
middle  usually  with  a  pair  of  lar^e,  shining,  broadly  separated  spots,  projecting 
from  shining  lateral  margins;  third  segment  always  with  large  spots,  apical 
one-half  to  two-thirds  of  U)urth  segment  shining.  Black  pile  covers  the  opaque 
areas  except  anterior  half  of  second  segment ;  tip  of  fourth  segment  and  hypo- 
pygium  also  black  pilose;  elsewhere  the  pile  is  white.  Legs  black;  tips  of  all 
the  femora,  base  of  anterior  four  tibise  and  basal  joints  of  their  tarsi,  tip  of  hind 
basitarsi  and  the  two  following  joints,  yellowish.  Sometimes  basal  halt  of  front 
four  tibise  and  base  of  hind  tibise  are  yellowish.  Front  basitarsi  slightly,  the 
hind  considerably,  incrassate.  Wings  cinereous,  except  often  basal  third; 
stigma  luteous;  last  section  of  fourth  vein  bent  near  its  middle,  of  the  fifth, 
oblique,  straight  or  gently  curved. 

Fe*male:  Face  and  front  shining  black,  white  pilose;  immediately  above 
base  of  antenn®  and  across  front  above,  black  pilose;  face  slightly  receding, 
rounded  above  the  middle;  antenns  black,  base  of  third  joint  yellowish  or 
entirely  black;  this  joint  slightly  constricted  on  basal  third  and  nearly  three 
times  as  long  as  wide;  arista  yellow  at  base;  eyes  very  short  black  pilose,  with 
horizontal  t^re  stripe;  occipital  cilia  white  but  sometimes  with  a  few  black 
hairs;  pollinose  spots  on  front  small,  triangular,  separated  from  side  stripes  by 
about  naif  their  width.  Thorax  and  scutellum  as  in  male;  abdomen  shining 
bluish  black,  with  whitish  pile,  usual  areas  with  black  pile  and  usual  areas 
opaque.  Le^  as  in  male,  wings  cinereous  hyaline ;  stigma  luteous;  last  section 
of  fourth  vein  bent  slightly  beyond  its  middle,  of  fifth  rectangular,  usually 
entirely  straight. 

Many  of  the  males  have  ground  color  of  face  metallic 
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bluish,  and  some  have  a  very  small  tubercle  above  an- 
tennal  base.  Some  females  have  front  of  same  bluish 
color,  and  others  a  broad,  shallow  pit  below  middle  of 
front. 

Twenty-five  males  and  seven  females,  Guelph  and 
Vineland,  Ontario,  April  to  June. 

8.    Pipizella  modesta  (Loew)    (Fig.  2,  12,  38) 

Triglyphus  modestus  Loew  (Female),  Century,  iv,No. 
62,  1863. 

Pipiza  nigribarba  Loew  (Male),  Century,  vi,  No. 40, 
1865;  Williston,  Synop.  N.  Am.  Syrph.,  p.  25,  1886. 

Pipiza  modesta  (Loew)  Williston,  Synop.  N.  Am. 
Syrph.,  p.  24,  1886. 

Habitat:  New  York,  (Lw.)  Ontario!  Very  much  like 
P.  fraudulenta  but  more  robust,  face  entirely  black 
pilose,  antennae  more  pointed  at  end,  wings  always 
lighter  colored. 

Len^h,  6.5  to  7  mm.  Male:  Face  and  front  shining  black;  head  entirely 
black  pilose  except  a  few  hairs  at  vertex;  horizontal  bare  stripe  of  eyes  almost 
obsolete;  Antennse  entirely  black  or  sometimes  reddish  below  at  base,  third 
joint  usually  reddish  below.  Pile  of  thorax  luteous,  of  pleune  whitish,  mixed 
with  black  above;  of  scuteilum  lutescent  with  a  row  of  longer  black  hairs  around 
edge.  Abdomen  with  usual  opaque  areas,  pile  of  usual  colors  but  the  lighter 
pile  inclined  to  be  yellowish ;  lep[S  as  in  fraudulenta.  Wings  cinereous  hyaline 
with  basal  third  clear;  last  section  of  third  vein  curved  before  its  middle  and 
much  more  parallel  to  edge  of  wing  than  in  fraudulenta;  last  section  of  fifth 
vein  nearly  straight,  subrectangular. 

Female:  Similar  to  female  of  fraudulenta  but  with  the  horizontal  bare 
stripe  of  eyes  narrower,  almost  obsolete;  antennse  much  more  pointed  below; 
pile  inclined  to  be  slightly  yellowish.  The  shape  of  the  antennse,  together  with 
the  pilose  base  of  the  arista  and  larger  size,  will  at  once  distinguish  the  female. 

I  place  P.  nigribarba  of  Loew  here,  although  not  ab- 
solutely certain  of  the  synonymy.  In  any  case  the 
above  described  sexes  belong  together,  and,  should  this 
female  prove  to  differ  from  modesta,  the  species  would 
be  nigribarba. 

With  regard  to  the  validity  of  fratidutenta,  I  disagree 
with  Williston.  The  two  species  are  certainly  distinct 
but  very  confusing,  especially  as  fraudulenta  may  have 
the  base  of  the  third  antennal  joint  somewhat  reddish 
but  the  darker  wings  seem  to  be  more  constant.  I  have 
nevel  seen  modesta  with  cinereous  wings. 

Nine  males  and  seven  females,  Vineland  and  Guelph, 
Ontario,  April  to  late  June.  (Curran). 
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Genus  Heringui  Rondani     (Fig.  28  a-g,  42) 

Face  black,  front  slightly  swollen;  antennae  short  in 
males,  long  in  females;  arista  microscopically  pilose  to 
tip;  males  with  venter  of  fourth  seg^ment  only  about 
half  as  long  as  its  dorsum,  and  the  hypopygium  longer 
than  in  related  genera,  inclined  to  the  right;  middle 
tibiae  slender  in  both  sexes;  wings  as  in  Pipiza.  The 
females  may  be  distinguished  from  allied  genera  by  the 
narrow  face,  evenly  pilose  eyes,  slender  middle  femora 
and  larger  size.  Type  of  genus  Heringia  heringi  Zett. 
(Europe). 

Kbt  to  Species  of  Heringia 

I.  Females. 

1.  Antenns  entirely  black  amnUaia 
Anteniue  partly  yellowish  2 

2.  Thorax  entirely  nnely  white  pilose  (eastern)  saiax 
Thorax  with  longer,  yellowish  white  pile  (western,  9  mm.)  caUformca 

II.  Males 

1.  Pile  mostly  reddish  yellow  (western)  caHfomica 
Pile  mostly  whitish  or  blackish  2 

2.  Abdomen  mostly  whitish  pilose  3 
Abdomen  mostly  brownish  or  blackish  pilose  4 

3.  Front  entirely  black  pilose  canadensis 
Front  partly  white  pilose  (larger,  western)  camniaia 

4.  Third  joint  of  antennse  twice  as  long  as  wide,  reddish  yellow  below; 

hypopygial  grippers  yellow  salax 

Third  joint  of  antennse  ll^  times  as  long  as  wide,  bright  yellow 

below;  hypopygial  grippers  piceous;  wings  dark  brownish      intensica 


9.    Heringia  canadensis,  new  species    (Fig.  17,  32) 

Habitat:  Ontario!  Small,  black,  whitish  pilose;  front- 
al triangle  above  and  abdomen  opaque. 

Length,  5.5  mm.  Male:  Face  and  frons  shining  black,  sides  narrowly 
whitish  poUinose;  frons  black  pilose,  opaque  above;  face  white  pilose,  in  profite 
gently  rounded  from  antenna;  to  mouth;  above  antennse  a  well  marked  carina, 
shaped  like  an  inverted  V;  vertical  triangle  black  pilose  with  whitish  pile  behind; 
eyes  short  brownish  or  blackish  pilose  with  white  pile  below;  posterior  orbits 
white  pollinose;  below  and  at  the  vertex  white  pilose,  elsewhere  with  black 
pile;  occipital  cilia  black.  Thorax  and  scutellum  slightly  shining,  finely  white 
pilose,  with  a  few  black  hairs  about  humeri;  scutellum  with  apical  groove. 
Abdomen  opaque  black;  first  segment,  a  triangular  six)t  on  sides  of  two  fol- 
lowing, apical  comers  of  fourth  and  its  hind  margin  and  hypopygium  shining 
black;  pile  black,  usual  areas  with  whitish  or  cinereous  pile;  fourth  segment 
below  only  half  as  long  as  above;  hypopygium  two-thirds  as  long  as  fourth 
segment.  Legs  black,  blackish  pilose;  tips  of  femora,  narrow  base  of  hind  and 
broader  base  of  anterior  four  tibiae,  and  first  joints  of  middle  tarsi,  yellowish, 
other  tarsal  joints  piceous.  Wings  infuscated;  stigma  yellowish;  last  section 
of  fifth  vein  straight. 
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Holotype,  male,   No.   845,   Mus.   Calif.  Acad.   Sci., 
June  8,  1913  (Curran). 

Type  locality,  Guelph,  Ontario. 


10.    Heringia  intensicai  new  species    (Fig.  18) 

Habitat:  Ontario!  Third  joint  of  antennae  scarcely 
longer  than  broad,  sub-oval;  wings  densely  clouded, 
basal  third  and  posteriorly  lighter;  pile  mostly  tawny. 

Male:  Length,  7  mm.  Face  in  profile  almost  straight  from  antennse  to 
oral  margin;  pile  black,  tawny  in  middle;  front  moderately  swollen,  black 
pilose,  opaque  above;  vertical  triangle  black  pilose  in  front,  tawny  behind; 
occipital  cilia  black.  Antenns  black;  third  joint  with  jarge  basal  bright 
yellow  spot  below,  extended  narrowly  towards  the  tip;  slightly  longer  than 
wide,  sub-oval.  Eyes  brownish  pilose.  Thorax  and  scutellum  slightly  shining 
greenish  black,  sides  purplish  black;  pile  tawny,  on  pleurs  with  some  black 
hairs.  Abdomen  sub-opaque  purplish  black;  first  segment  slightly  shinine 
black;  usual  areas  shining  brassy;  hypopygium  black,  with  a  few  long  black 
hairs  on  basal  half  and  white  pile  on  apical  half;  abdominal  pile  long,  tawny, 
the  usual  areas  with  black  pile.  Legs  brownish  black,  brownish  pilose;  knees 
and  first  joint  of  middle  tarsi  yellow;  basal  two-thirds  of  front  four  tibis, 
second  jomt  of  middle  and  basal  joint  of  the  anterior  tarsi,  brown.  Wings 
fuscous,  more  clouded  across  the  middle;  stigma  luteous. 

Holotype,  male.  No.  846,  Mus.  Calif.  Acad.  Sci., 
June  15,  1919  (Curran).  Paratype,  male,  Jordan,  Ont., 
August  27,  1920  (Curran),  in  collection  of  the  author. 

Type  locality,  Jordan,  Ontario. 


11.    Heringia  salax  (Loew)     (Fig.  16a) 

Pipiza  salax  Loew,  Century,  VI,  No.  39,  1865  (Berl. 
Ent.  Zeit,  IX,  p.  152,  1865.) 

Habitat:  Pennsylvania  (Lw.);  Ontario!  Wisconsin. 
Very  similar  to  preceding,  but  antennae  longer,  pile  light- 
er in  color  and  legs  more  largely  yellow. 

Male:  Length,  8  to  8.5  mm.  Face  and  frons  shining  greenish  black,  black 
pilose:  face  in  middle  with  whitish  pile;  frons  moderately  swollen,  opaque 
above;  antenns  brownish;  first  joint  black;  third  joint  reddish  yellow  below, 
in  shape  oblong,  twice  as  long  as  wide,  obtusely  pointed ;  arista  black,  its  base 
yellow;  pile  of  eyes  black,  brownish  below;  posterior  orbits  with  white  pile, 
above  tawny;  occipital  cilia  black.  Thorax  and  scutellum  shining  greenish 
black,  dorsum  less  shining;  pile  cinerescent,  in  some  lights  vellowish;  on 
pleune,  front  border  of  thorax,  and  apex  of  scutellum,  b&ckish.  Abdomen 
opaque  black,  usual  areas  shining  metallic  black,  somewhat  brassy;  first 
segment  and  hypopyeium  shining,  not  metallic;  pile  whitish  or  slightly  gravish, 
usual  areas  with  black  pile;  hypopygium,  except  tip,  black  pilose.  Legs  black; 
tips  of  all  the  femora,  immediate  ^se  of  hind,  broad  base  and  tips  of  front 
four  tibiee,  yellow;  front  four  tarsi  luteous,  their  apical  joints  piceous.  Wings 
cinereous,  basal  third  more  hyaline;  stigma  luteous. 

Female:  Length,  7  to  7.5  mm.    Face  and  front  shining  bluish  black,  white 
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pilose:  front  above  and  an  area  immediately  above  the  base  of  the  antenng 
with  black  pile;  front  with  the  usual  triangular  ooUinose  spots.  AntemuB 
black;  third  joint  yellow  bek>w,  elongate  oval,  slightly  over  twice  as  long  as 
wide.  Eyes  evenly  short  whitish  pilose;  post  orbital  pOe  and  cOia  white. 
Thorax,  scutellum  and  abdomen  shining  black;  scutellum  with  or  without  a 
shallow  apical  groo^-e;  hind  margins  of  second  and  third  segments  black  mkmt. 
Legs  black;  tips  of  all  the  femora,  narrow  base  of  hind  and  baaal  half  of  front 
four  tibise  and  their  tips,  and  basal  two  joints  of  their  tarsi,  yellowish;  some; 
times  the  first  three  tarsal  joints  yellow  with  the  apical  black.  Win^js  hvaline- 
stigma  yellowish;  last  section  of  the  fifth  vein  slightly  bent  at  its  imddie. 

Two  males,  three  females,  Guelph  and  Vineland, 
Ontario    (Curran)  and  one  pair,  Wisconsin   (Fluke). 

I  have  no  doubt  that  this  is  Loew's  Pipiza  salax. 
There  are  minor  variations  in  my  specimens  in  the  color 
of  the  pile,  which  here  appears  to  be  darker.  His  de- 
scription, ''hypopygium  much  longer  than  in  other 
species"  undoubtedly  applies  here.  The  whole  de- 
scription applies  very  well.  I  give  the  synonymy  of 
P.  radicuni  Walsh  &  Riley  and  P.  pistica  Williston  from 
a  careful  examination  of  the  two  species  and  an  examina- 
tion of  the  females  of  H,  cotnutata  and  H.  calif omica 
confirms  my  determination. 

12.    Heringia  comutatai  new  species    (Fig.  27) 

Habitat:  Oregon!  California!  Medium  size;  white 
pilose;  third  antennal  joint  less  than  twice  as  long  as 
wide  in  the  male. 

Lenj^th  6.5  to  7  mm.  Male:  Face  and  frons  shining  metallic  black  with  a 
bluish  reflection;  face  receding,  \'er>'  slightly  rounded  above;  white  pilose,  a 
few  darker  hairs  on  the  cheeks;  front  black  pilose,  immediately  above  antenna 
in  middle  and  upper  angle,  with  whitish  pile;  vertical  triangle  with  whitish 
pile,  sometimes  a  few  black  hairs  in  front.  Antennae  black;  third  joint  usually 
obscurely  reddish  below,  one  and  one  half  times  longer  than  wide,  widest  at  the 
apical  three-fourths  then  sharply  rounded.  Eyes  brownish  pilose,  whitish 
below;  post  orbital  pile  and  cilia  white.  Thorax,  scutellum  and  abdomen 
shining  black;  thorax  and  scutellum  white  or  slightly  yellowish  pilose,  the  pile 
more  yellowish  anteriorly;  scutellum  coarsely  punctulate.  Abdomen  with 
the  usual  areas  opaque;  pile  white,  with  the  usual  black  pilose  areas  less  ex- 
tensive and  less  conspicuous  than  usual;  left  side  of  hypopygium  white  pilose, 
right  side  black  pilose.  Legs  black:  tips  of  all  the  femora,  base  of  hindtibuB, 
basal  quarter  of  front  and  basal  half  of  middle  tibis,  first  two  joints  and  tips 
of  miadle  tarsi,  yellow;  first  joint  of  anterior  tarsi  piceous  yellow.  Wings 
cinereous  hyaline;  stigma  luteous. 

Female:  Very  much  like  H.  salax,  but  differs  in  having  the  antennas  en- 
tirely black  and  the  third  joint  a  little  more  pointed;  pile  slightly  lon^ 
throughout  and  inclined  to  be  yellowish  on  the  front  and  thorax;  black  pile 
across  the  front  less  intense;  scutellum  with  a  well-marked  apical  groove; 
legs  less  extensively  yellow,  usually  luteous  or  piceous  instead  of  yellow;  ter- 
mination of  the  discal  cell  less  acute;  last  section  of  the  fifth  vein  nearly  straight. 

Holotype,  male,  No.  847,  and  allotype,  female,  No. 
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848,  Mus.  Calif.  Acad.  Sci.,  collected  by  F.  R.  Cole 
and  received  from  Prof.  A.  L.  Lovett.  Paratypes,  four 
males,  same  data,  and  one  male,  California,  W.  M. 
Davidson,  in  collections  of  Prof.  Lovett,  Mr.  Davidson 
and  the  author. 

Type  locality,  Hood  River,  Oregon. 

13.    Heringia  califomica  (Davidson) 

Pipiza  califomica  Davidson,  Ent.  News,  XXVIII, 
p.  417,  1917. 

Habitat:  California!  Length  9  mm.  Male:  Face  and  front  metallic 
bluish  black;  face  receding,  yellow  pilose  with  a  few  darker  hairs  on  the  sides; 
front  slightly  swollen,  black  pilose  with  yellowish  pile  above;  antenns  black, 
yellowisn  below,  nearly  twice  as  long  as  wide,  sides  parallel,  apex  obtusely 
rounded;  vertical  triangle  with  cinereous  yellow  pile;  pile  of  eyes  and  posterior 
orbits  yellowish ;  occipital  cilia  black.  Thorax  and  scutellum  shining  metallic 
black,  yellowish  pilose,  the  latter  with  a  shallow  apical  groove.  Abdomen 
shining  black,  yellowish  pilose;  usual  areas  not  so  extensively  blackish-pilose 
as  usual;  hypopygium  with  a  few  black  hairs  toward  apex.  Legs  black;  knees, 
front  four  tibise  more  broadly,  and  the  basal  two  joints  of  their  tarsi,  yellowish. 
Wings  cinereous  hyaline;  stigma  luteous. 

Female:  Head  and  thorax  shining  purplish  black;  abdomen  slightly  brassy 
black,  metallic.  Antennae  black;  third  joint  over  twice  as  long  as  wide,  more 
pointed  and  reddish  below;  face  and  front  clothed  with  long  yellowish  white 
pile;  immediately  above  each  antenna  with  black  pile,  across  the  front  above 
mtermixed  with  black  hairs;  side  spots  of  the  front  about  twice  as  broad  as 
long,  separated  by  about  two-thirds  width  of  one  spot.  Eyes  with  rather  long 
whitish  pile.  Thorax  and  abdomen  white  pilose,  on  dorsum  of  thorax  more 
vellowisn,  on  posterior  margins  of  secona  and  third  abdominal  segments 
black.    Legs  and  wings  as  in  the  male. 

Male  and  female.  Walnut  Creek,  California,  received 
from  Mr.  W.  M.  Davidson. 

Genus  Cnemodon  (Egger) 

Middle  tibiae  of  males  strongly  produced  anteriorly 
(Fig.  4),  of  the  females  rounded  in  front  (Fig.  8) ;  Males: 
Middle  coxae  armed  with  a  moderately  long  slender 
process  (except  in  unicolor);  hind  trochanters  armed 
with  long  processes  (except  in  the  first  four  species,  see 
fig.  48),  the  hind  coxae  often  with  a  spur  at  the  outer 
end.  In  four  species  the  venter  of  the  fourth  segment  is 
armed  with  a  basal  spur  and  a  second  spur  or  tubercle 
on  the  apical  third;  arista  microscopically  pilose  to 
near  tip  (Fig.  41).  The  females  are  much  alike,  with 
few  characters  available  for  classification  and  these  very 
difficult  to  use. 
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Key  to  Species  of  Cnemodon 

I.  Males 

1.  Middle  coxsd  and  hind  trochanters  without  processes  unicedor 
Middle  coxs  with  slender  process  2 

2.  Hind  trochanters  without  the  usual  process  16 
Hind  trochanters  with  long  or  short  process  3 

3.  Venter  of  fourth  segment  with  spur  or  tubercle  on  basal  and 

apical  thirds  13 

Venter  of  fourth  segment  without  spurs  4 

4.  Process  on  hind  trochanters  moderately  short;  third  antennal 

joint  broader  than  long;  a  short  rather  stout  white  pilose 
species  ceoelata 

Process  on  hind  trochanters  long  and  slender;  third  antennal  joint 

not  broader  than  long;  neater  appearing  species  5 

5.  Hind  coxae  without  a  spur,  often  with  a  tubercle  on  the  outer  end  8 
Hind  coxae  with  short  sharp  spur  on  outer  end                                          6 

6.  Coxal  spur  small,  slender,  directed  towards  the  femora  (often 

difficult  to  discern  because  of  the  pile)  loveiH 

Coxa!  spur  directed  outwards,  conspicuous  7 

7.  Face  whitish  pilose,  at  least  in  part,  (eastern)  coxalis 
Face  and  vertical  triangle  entirely  black  pilose  rita 

8.  Venter  of  third  segment  carinate  at  apex  10 
Venter  of  third  segment  not  at  all  carinate  9 

9.  Face  entirely  black  pilose;  abdomen  inflated,  slender  dongaia 
Face  white  pilose  in  middle;  abdomen  not  inflated;  second  segment 

of  middle  tarsi  almost  simple  calcarata 

10.  Wings  pellucid  hyaline;  face  entirely  whitish  pilose  placida 
Wings  cinereous  hyaline  11 

1 1.  Venter  of  fourth  segment  carinate  at  its  immediate  base  12 
Venter  of  fourth  segment  simple,  not  even  rugose  pisticoides 

1 2.  Middle  tibis  produced  from  afx>ut  the  basal  quarter,  (western)  auripUura 
Middle  tibise  produced  gradually  from  the  base,  (eastern)  carinata 
Venter  of  fourth  segment  with  tubercle  on  apical  third  14 
Venter  of  fourth  segment  with  spur  on  apical  third  15 

14.  Tul)crcle  on  apical  third  considerably  pilose;  venter  of  third  seg- 

ment simple  along  carinate  area  ontariaensis 

Tul)ercle   larger,  somewhat  spur-like;  venter  of  third  segment 

rugose  along  carinate  area  trochantercJa 

15.  Wings  evenly  infuscated,  (smaller)  venteris 
Wings  with  oroi^iiish  cloud  beyond  the  middle  myerma 

16.  S<]uams'  grayish  fringed  with  cinereous  pile  squamuke 
S<iuama?  black  or  brown  fringed  with  brown  pile  17 

17.  Length  about  8  mm:  arista  as  long  as  the  antennae  longiseta 
Len^h  under  7  mm:  arista  scarcely  longer  than  third  antennal 

loint;  anterior  legs  considerably  yellow  intermedia 

II.  Females 

1.  Middle  tibiae  not  rounded  in  front  See  Heringia 
Middle  tibiae  rounded  in  front  2 

2.  Hind  coxae  with  a  sharply  pointed  tubercle  at  outer  end ;  pile  of  the 

venter  depressed  12 

Hind  coxae  with  rounded  tubercle  or  none  3 

3.  Third  antennal  joint  clearly  as  broad  as  long,  wings  cinereous 

hyaline  corvaUis 

Third  joint  at  least  slightly  longer  than  broad  4 

4.  Wings  purely  hyaline,  (western)  5 
Wings  cinereous  or  brownish  hyaline  6 

5.  l^st  section  of  fourth  vein  distinctly  sinuous  sinuosa 
Last  section  of  fourth  vein  nearly  straight  placida 

6.  Pile  of  venter  appressed  or  sub-appressed  7 
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Pile  of  venter  mostly  erect  9 

7.  Pile  of  venter  sub-appressed  auripleura 
Pile  of  venter  appressed  8 

8.  Median  depression  of  frons  transverse,  broad,  entire;  wings  ciner- 

eous hyaline  pisticoides 

Median  depression  of  frons  appearing  circular;  wings  somewhat 

brownish,  (western)  albipleura 

9.  Middle  tibis  with  distinct  groove  below  intermedia 
Middle  tibi»  not  distinctly  grooved  below  ^            10 

10.  Third  joint  of  antenns  extremely  large,  obtusely  oval;  face  with 

some  black  hairs  on  sides  ceoelata 

Third  joint  more  elongate,  sub-rectangular       ^  11 

11.  Last  section  of  fifth  vein  nearly  straight;  third  antennal  joint 

brownish  above  coxalis 
Last  section  of  fifth  vein  bent  at  its  middle;  third  antennal  joint 

black  above  calcarala 

12.  Thorax  shining  brassy  myerma 
Thorax  shining  black  13 

13.  Wings  tinged  with  luteous  ontarioensis 
Wings  cinereous  hyaline,  (smaller)  venteris 

The  above  key  to  the  females  is  confessedly  unsatis- 
factory, yet  it  is  the  best  that  I  can  devise  at  the  present 
time.  The  females  are  evidently  different,  yet  present 
so  few  characters  which  are  available  for  a  key  that  ex- 
ceptional difficulty  is  encountered.  I  might  add  that 
the  antennae  differ  in  all  the  species,  as  well  as  the  coxal 
spurs  and  amount  of  production  of  the  middle  tibiae, 
but  it  is  apparent  that  these  characters  are  of  use  only 
for  comparison.  I  still  have  several  females  in  my  col- 
lection which  are  not  named  as  I  consider  that  the 
naming  of  unlocated  females,  unless  their  characters 
are  outstanding,  will  merely  lead  to  confusion  as  has 
been  the  case  in  the  past. 

The  true  relationship  of  the  females  in  manyj  cases 
can  be  determined  only  by  rearing  or  capture  of  speci- 
mens in  copulation.  I  secured  one  pair  of  C  venteris 
in  this  latter  state.  In  studying  the  females  the 
student  must  rely  largely  upon  his  sense  of  fitness  in 
determining  their  relationship  to']|the  males.  The  [fe- 
males of  the  common  species  will  be  readily  placed  by 
careful  collecting  and  labelling.  A  careful  comparison 
with  the  figures  in  this  work  will  also  be  of  some  help. 

14.    Cnemodon  tmicolori  new  species    (Figs.  13,  44) 

Habitat:  Ontario!  Male:  Length,  6  mm.  Face  and  frons  shining  black, 
black  pilose;  face  almost  straight  from  antennsB  to  oral  margin  but  slightly 
rounded  above,  sides  whitish  pollinose;  frons  opacjue  above;  antennse  black; 
third  joint  bright  yellow  below,  as  broad  as  long;  arista  black;  vertical  triangle, 
post  orbital  cilia,  and  eyes  black  pilose,  the  latter  whitish  pilose  below.   Thorax 
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and  ecutellum  shining  black,  dorsum  of  former  less  shining;  pile  black,  on  disc 
and  pleure  more  brownish;  scutellum  with  a  moderately  well-marked  apical 
groove.  Abdomen  opaque  black;  first  segment  in  middle,  margins  of  second, 
more  broadly  in  middle,  and  posterior  angles  of  third  and  fourth  shining; 
apex  of  fourth  segment  opaque;  pile  black,  moderately  long,  on  sides  of  second 
segment  in  front  brownish;  hypopygium  sub-opaque  with  short  black  pile. 
L^  black;  tips  of  all  the  femora,  narrow  base  ot  hind  and  broad  base  of  front 
tibise  and  their  tips,  yellow;  anterior  tibise  piceous  in  front;  front  tarsi  yellow, 
their  sub-apical  joints  and  hind  tarsi  piceous;  middle  tibis  produced  anteriorly; 
pile  of  legs  black.  Wings  evenly  cinereous;  last  section  of  fourth  vein  bent  at 
Its  proximal  quarter;  apex  of  discal  cell  very  acute;  last  section  of  fifth  vein 
almost  straight;  stigma  luteous. 

Holotype,  male,  No.  849,  Mus.  Calif.  Acad.  Sci., 
June  22,  1913  (Curran). 

Type  locality,  Guelph,  Ontario. 

At  once  distinguished  by  the  produced  middle  tibiae 
and  the  absence  of  coxal  or  trochanteral  processes. 

15.    Cnemodon  intennediAy  new  species  (Figs.  14, 16, 35, 45, 46) 

Habitat:  Ontario!  Middle  coxae  with  processes,  hind 

trochanters  without  processes;  abdomen  largely  opaque, 

pile  black,  on  the  shining  areas  brownish ;  pile  of  thorax 

brownish  with  a  black  pilose  band  in  front. 

Male:  Len^h,  6.5  mm.  Face  in  profile  almost  straight  from  antenns  to 
oral  margin,  sides  whitish  pollinose;  frons  moderately  swollen,  opaque  above; 
face  and  frons  with  moderately  long  black  pile;  antenns  black,  second  joint 
apically  and  third  below,  basally,  yellowish;  third  joint  sub-rectangular; 
vertical  triangle  and  occipital  cilia  black  pilose;  eyes  whitish  pilose  below,  the 
pile  becoming  longer  and  brownish  above.  Thorax  and  scutellum  black,  the 
former  slightly  metallic;  pile  brownish,  that  of  thorax  in  front  and  a  few  hairs 
on  apex  of  scutellum  black;  scutellum  moderately  large,  with  an  apical  grooN'e. 
Abdomen  opaque;  first  segment,  small  lateral  median  spots  on  second,  larger 
spots  on  third,  sides  of  fourth  segment  posteriorly,  and  the  hind  margin, 
shining;  pile  black,  on  the  sides  of  all  segments  in  the  middle  and  on  the  shining 
areas,  brownish.  Legs  black;  tips  of  all  femora,  base  of  hind  tibise,  front  four 
tibise  except  a  broad  median  black  band,  sometimes  incomplete,  and  first 
two  joints  of  front  four  tarsi,  yellow;  middle  tibiae  produced  anteriorly  but  not 
concave  beneath;  middle  coxs  with  a  long  slender  process  beneath.  Wings 
cinereous,  more  hyaline  on  basal  third  and  posteriorly;  stigma  luteous. 

Female:  Length,  5.5  mm.  Face  and  front  shining  black;  face  and  vertex 
white  pilose;  front  black  pilose,  with  lighter,  somewhat  yellowish  pile  across 
the  middle;  side  spots  of  front  separated  by  more  than  width  of  one  spot; 
front  with  a  broad  depression  below  middle.  Antenns  black;  second  joint  and 
third  below  broadly  yellow,  third  joint  larger  than  in  male,  its  apex  more 
rounded.  Pile  of  eyes  rather  sparse,  short,  dark.  Thorax  and  scutellum 
shining  black,  slightly  cupreous,  whitish  pilose.  Abdomen  shining,  darker 
areas  not  distinct;  pile  black  and  white  as  usual.  Legs  colored  as  in  the  male; 
wings  very  slightly  darkened. 

Holotype,  male,  No.  850,  Mus.  Calif.  Acad.  Sci., 
June,  12,  1913  (Curran).  Allotype,  female.  No.  851, 
Guelph,  Ont.,  July  13,  1913,  (Curran),  Mus.  Calif. 
Acad.  Sci.  Paratypes,  two  males,  two  females,  Guelph, 
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Ont.,  June  and  July    (Curran),  in   collection  of  the 
author. 

Type  locality,  Guelph,  Ontario. 

16.  Cnemodon  longiseta,  new  species 

Habitat:  Ontario!  Very  similar  to  C.  intermedia  but 
larger,  the  arista  longer,  legs  less  extensively  yellow  and 
the  hypopygium  different. 

Length,  8  to  8.5  mm.  Male:  Head  entirely  black  pilose  except  a  few  golden 
hairs  at  vertex  and  some  cinereous  pile  on  extreme  lower  part  of  eyes.  Third 
joint  of  antennse  nearly  twice  as  long  as  wide,  bright  yellow  on  basal  third 
below;  apex  of  second  joint  more  or  less  yellowish  or  piceous;  arista  slender, 
long,  its  basal  quarter  yellowish.  Thorax  slightly  shmin^  black  with  three 
obscure  opaque  stripes  on  anterior  half  of  dorsum,  the  middle  one  broadest 
and  more  distinct.  Pile  long,  black;  on  dorsum  more  or  less  mixed  with  golden 
or  reddish  pile.  Sometimes  the  pile  may  appear  mostly  reddish  yellow  on 
the  disc.  Scutellum  black,  with  stouter  black  pile  and  with  an  apical  groove 
and  pre-apical  impression.  Squamse  brown,  the  edge  darker,  tne  fringe  of 
hairs  brownish.  Abdomen  opaque  black,  the  usual  areas  shining;  abdominal 
pile  black  with  basal  portion  and  margins  more  or  less  yellowish  or  tawny 
pilose,  but  not  very  conspicuously  so.  Legs  black  with  black  pile;  tips  of 
femora,  basal  third  of  front  four  and  immediate  base  of  hind  tibis,  yellow; 
front  four  tibise  and  first  two  joints  of  their  tarsi  reddish  yellow;  middle  tibise 
more  produced  in  front  than  in  C.  intermedia.  Wings  cinereous  across  the 
middle,  the  venation  slightly  variable. 

Holotype,  male.  No.  878,  Mus.  Calif.  Acad.  Sci., 
July  11,  1920,  H.  Curran,  collector.  Paratype,  male, 
Jordan,  Ontario,  June  20,  1920  ( Curran ) ,  in  Canadian 
National  Museum. 

Type  locality,  Jordan,  Ontario. 

17.  Cnemodon  squamulfle,  new  species 

Habitat:  Ontario!  Very  similar  to  C.  longiseta,  but 
the  eyes  and  thorax  wholly,  and  the  abdomen  largely, 
whitish  pilose;  the  squamae  grayish,  thus  differing  from 
the  other  two  species  of  the  group. 

Length,  7.5  mm.    Male:  Face  and  front  black  pilose;  vertical  triangle  and 

posterior  orbits  whitish  pilose,  the  occipital  cilia  and  a  few  hairs  on  the  front 

of  the  vertical  triangle  black.    Antenn®  black,  third  joint  below  and  apex  of 

second  reddish  yellow:  this  joint  one  and  one-half  times  longer  than  wide,  its 

end  obtusely  rounded ;  arista  slender,  a  little  longer  than  third  joint  of  antenna;, 

its  basal  third  luteous.    Thorax  and  scutellum  shining,  somewhat  bronzed 

black,  the  former  with  an  obscure  opaque  median  stripe  on  front  half;  pile 

wholly  whitish.     Squamse  grayish,  iringed  with  cinereous  pile.     Abdomen 

opaque  black,  the  usual  areas  shining;  pile  black,  the  base,  margins  and  lateral 

triangles  in  the  middle  of  each  segment  whitish  pilose.    Legs  black;  tips  of  all 

the  femora,  narrow  base  of  hind  and  basal  third  of  front  four  tibisB  and  their 

apices,  and  first  two  joints  of  front  four  tarsi,  reddish  yellow.    Wings  hyaline, 

ttigma  luteous. 

Dtccmber  31. 1921 
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Ilolotype,  male,  No.  879,  Mus.  Calif.  Acad.  Sci. ,  May 
16,  1920,  H.  Curran  collector. 
Type  locality,  Jordan,  Ontario. 

18.    Cnemodon  cevekta,  new  species    (Figs.  50,  51) 

Habitat:  Ontario!  Small;  hind  trochanteral  process 
short,  compressed  and  broadened;  third  antennal  joint 
broader  than  long. 

Length,  5.5  mm.  Male:  Face  and  frons  shining  bluish  black;  face  whitish 
pilose,  with  a  few  black  hairs  on  sides;  frons  with  black  vertical  triangle  with 
cinereous  pile;  antenme  black,  third  joint  orbicular,  yellowish  basally  bebw; 
eyes  with  short  black  pile,  almost  bare  below.  Thorax  and  scutellum  shining 
black;  pile  sparse,  long,  wavy,  whitish.  Abdomen  slightly  shining  black, 
opaque  markmgs  not  conspicuous;  pile  inconspicuous  except  on  the  sides  where 
it  is  long,  whitish;  the  usual  areas  with  blackish  pile;  hypopjrgium  shining, 
inconspicuously  short  black  pilose.  Legs  black;  tips  of  all  the  femora,  front 
tibiie  and  their  tarsi,  base  and  apex  of  middle  tibiie  and  their  tarsi,  and  base 
of  the  hind  tarsi  narrowly,  piceous;  middle  tibi»  produced  in  front;  hind  basi- 
tarsi  slightly  incrassate;  trochanteral  process  short,  compressed  and  broadened, 
piceous;  middle  coxal  processes  black,  the  ends  rounded.  Wines  cinerescent, 
more  marked  anteriorly  about  the  middle;  last  section  of  fifth  vein  almost 
straijcht. 

Female:  Verv*  similar  to  intermedia  but  third  antennal  joint  shorter,  only 
one  and  one-half  times  as  long  as  wide  (in  intermedia  it  is  twice  as  long); 
second  joint  black;  face  considerably  black  pilose  about  the  oral  margin; 
lighter  pile  of  the  front  brownish  intermixed  with  black;  thorax  and  abdomen 
similar;  legs  black,  tips  of  all  the  femora,  broad  base  of  all  and  tips  of  front 
four  tibi»  and  first  two  joints  of  their  tarsi,  yellowish;  wings  very  slightly 
yellowish. 

Holotype,  male,  No.  852,  Mus.  Calif.  Acad.  Sci., 
June  2,  1913  (Curran).  Allotype,  female.  No.  853, 
Mus.  Calif.  Acad.  Sci.,  Jordan,  Ont.,  June  22,  1919 
(Curran). 

Type  locality,  Guelph,  Ontario. 

The  extremely  large  roundish  third  joint  of  the  an- 
tennae is  a  good  character  for  distinguishing  the  female 
while  the  short  trochanteral  process  will  at  once  dis- 
tinguish the  male  from  other  species.  The  foregoing 
species  form  a  very  interesting  series,  representing  the 
primary  stages  in  the  development  of  the  long  processes 
on  the  hind  trochanters. 

19.    Cnemodon  elongata,  new  species    (Fig.  47) 

Habitat:  Ontario!  Differs  from  calcarata  in  the  ab- 
domen being  inflated  and  conspicuously  narrower  and 
not  white  pilose;  the  middle  tibiae  with  more  abrupt  and 


VoL  XI]  CURRAN— REVISION  OP  THE  PIPIZA  GROUP  363 

shorter  production   and   third   joint  of  the   antennae 
shorter  and  rounder. 

Male:  Length,  5.5  mm.  Face  and  frons  shining  greenish  black,  black 
pilose;  face  considerably  receding,  rounded  above,  sides  whitish  pollinose, 
the  pollen  produced  just  below  the  antennsB  to  form  a  small  triangular  spot; 
frons  swollen,  opaque  above;  vertical  triangle  black  pilose,  with  cinerescent 
pile  across  middle;  occipital  cilia  black;  antennae  black,  third  joint  with  quad- 
rate yellow  spot  at  base  below;  only  slightly  longer  than  wide,  end  obtusely 
rounded;  arista  black;  eyes  black  pilose,  oecoming  brownish  or  whitish  below. 
Thorax  and  scutellum  shining  black,  pile  luteous,  in  front  broadly  black, 
especially  at  the  humeral  angles  where  it  extends  back  along  sides  a  short  dis- 
tance,  on  the  pleurae  brownish;  scutellum  with  apical  groove.  Abdomen 
narrow,  thickened,  opaque;  sides  of  second  segment,  more  broadly  in  middle, 
sides  of  third,  broadly  in  middle,  and  sides  and  apical  half  of  fourth,  shining; 

Cile  black,  on  sides  in  front  and  the  usual  areas  cinerescent  or  brownish.  Legs 
lack;  knees,  basal  third  of  front  four  tibiae  and  their  tips  and  tarsi  yellow,  the 
latter  piceous  apically;  second  and  third  joints  of  hind  tarsi  piceous  or  brown; 
hind  basitarsi  slightly  thickened ;  le^  wholly  black  or  brownish  pilose.  Wings 
cinereous;  stigma  luteous;  last  section  of  fifth  vein  sub-angulate  at  its  middle; 
hal teres  brownish. 

Holotype,  male,  No.  854,  Mus.  Calif.  Acad.  Sci., 
June  22,  1914  (Curran).  Paratype,  male,  Jordan,  Ont., 
June  15,  in  collection  of  the  author. 

Type  locality,  Orillia,  Ontario. 

20.    Cnemodon  calcarata  (Loew)    (Figs.  4,  5,  6,  8,  49) 

Pipiza  calcarata  Loew  Century,  vi.  No.  42,  1865; 
Williston,  Synop.  N.  Am.  Syrph.,  p.  24,  1886. 

Habitat:  New  York  (Lw);  Ontario!  Mostly  whitish 
pilose,  coxal  spurs  absent,  scutellum  usually  with  a 
shallow  apical  groove. 

Length,  5.5  to  7  mm.  Male:  Face  and  frons  shining  black,  black  pilose, 
middle  of  face  usually  with  whitish  pile;  vertical  triangle  usually  whitish  pilose 
behind;  apex  of  the  frons  opaque;  sides  of  the  face  and  frons  narrowly  whitish 
pollinose;  antennse  black,  third  joint  subquadrate,  not  twice  as  long  as  wide, 
yellowish  at  base  below;  eyes  brownish  pilose;  occipital  cilia  black.  Thorax 
and  scutellum  shining  bronze  black,  whitish  pilose,  the  scutellum  with  or  with- 
out an  apical  groove.  Abdomen  opaque  black;  sides,  an  interrupted  fascia  on 
third  segment  and  apical  half  of  fourth  shining  bronze  black,  the  second 
segment  often  with  large  shining  lateral  spots  of  similar  color;  pile  whitish, 
with  the  usual  areas  black  pilose.  Legs  black;  tips  of  all  the  femora,  front 
tibiae  and  tarsi,  except  sometimes  the  apical  joints,  middle  tibiae  except  a 
median  piceous  ring,  with  first  three  joints  of  their  tarsi,  base  of  hind  tibiae, 
tip  of  basitarsi  and  the  following  joint,  yellow;  anterior  tibiae  with  an  in- 
complete brownish  or  piceous  median  band ;  apical  joints  of  the  tarsi  black  or 
piceous;  coxal  spur  absent,  hind  trochanteral  spur  long.  NVings  cinerescent 
except  the  basal  third  which  is  hyaline:  last  section  of  fifth  vein  slightly  curved 
at  its  middle. 

Female:  Face  entirely  white  pilose;  front  blackish  pilose,  with  white 
pile  across  middle  and  at  vertex;  antennie  black;  second  and  third  joints  yellow 
below,  third  joint  large,  twice  as  long  as  broad.  5x:utellum  usually  with  an 
apical  groove.  Fifth  abdominal  segment  usually  wholly  white  pilose,  the 
black  pile  on  anterior  area  of  third  and  fourth  segments  extending  only  two- 
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thirds  the  width  of  the  segments.  Front  and  middle  tibia?  with  broad  blackish 
median  bands;  hind  tibis  with  only  the  basal  quarter  yellow;  first  two  joints 
of  front  and  three  of  middle  tarsi,  yellow,  the  remaining  joints  becoming  brown- 
ish. Last  section  of  the  fifth  vein  rectangular,  cur\'ed  outwards  at  apical  third 
or  quarter. 

Twenty-five  males  and  14  females,  Guelph,  Orillia 
and  Vineland,  Ontario,  (Curran). 

I  have  no  doubt  about  this  being  Loew's  Pipiza 
calcarata,  as  my  specimens  agree  entirely  with  his 
description.  No  mention  is  made  of  the  process  on  the 
middle  coxae,  but,  as  the  hind  coxal  spur  is  not  men- 
tioned, it  cannot  be  any  of  the  following  species.  The 
female  has  been  largely  confused  with  pisticoides. 

21.  Cnemodon  corvallis,  new  species    (Figs.  25,  34) 

Habitat:  Oregon!  Anterior  four  tarsi  with  only  the 
first  joint  yellow;  pollinose  spots  on  the  front  separated 
by  not  quite  the  width  of  one  spot;  middle  femora  con- 
siderably rounded  in  front;  third  joint  of  antennae 
rather  large,  slightly  longer  than  wide;  wings  hyaline. 

Female:  Length,  5.5  mm.  Face  and  front  shining  black;  face  receding 
to  below  middle,  thence  perpendicular  to  oral  margin;  sides  narrowly  whitish 
pollinose;  frons  white  pilose  at  vertex  and  very  narrowly  across  the  middle, 
elsewhere  blackish;  pollinose  spots  large,  their  ends  rounded,  not  separated  by 
more  than  width  of  one  spot  and  not  connected  with  the  side  stripes;  antenns 
black;  third  joint  reddish  yellow  below,  rather  large,  slightly  longer  than  wide, 
evenly  rounded  above,  more  fwinted  below;  arista  black,  yellowish  at  base. 
Thorax  and  scutellum  shining  metallic  black,  short  white  pilose,  the  latter 
with  a  shallow  apical  groove.  Abdomen  shining  black,  short  white  pilose, 
with  the  usual  areas  black  pilose.  Legs  black,  knees  and  first  joint  of  middle 
tarsi  yellow;  first  joint  of  front  tarsi  piceous  yellow.  Wings  hyaline,  stigma 
luteous;  last  section  of  fourth  vein  bent  at  its  proximal  third,  of  the  fifth 
cur\'ed  beyond  its  middle. 

Holotype,  female,  No.  855,  Mus.  Calif.  Acad.  Sci., 
A.  L.  Lovett,  collector. 

Type  locality,  Hood  River,  Oregon. 

While  I  have  several  female  specimens  belonging  to 
this  genus  which  I  cannot  place  but  which  evidently  are 
not  those  of  described  species,  I  consider  the  characters 
of  this  form  so  distinct  that  I  describe  it  here  as  a  new 
species.  I  have  no  doubt  that  the  male,  when  found, 
will  be  readily  associated  with  the  female. 

22.  Cnemodon  placida,  new  species    (Figs.  20,  22) 

Habitat:  Oregon!  Wings  pellucid  hyaline;  stigma 
luteous;  projection  of  the  middle  tibiae  very  broad,  its 
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lower  corner  rectangular,  the  tibiae  then  gradually  nar- 
rowing to  apex.  In  the  female  the  pile  of  the  venter  is 
appressed,  that  of  the  eyes  very  short,  white. 

Length,  7  mm.  Male:  Face  and  front  shining  black;  face  slightly  rounded 
below  antenne,  thence  ^adually  receding  to  just  above  oral  margin;  entirely 
white  pilose;  frontal  triangle  wholly  shming,  black  pilose;  antenns  black; 
third  joint  yellow  below  basally,  in  shape  orbicular;  vertical  triangle  black 
pilose  in  front;  occipital  cilia  black  except  at  vertex;  pile  of  eyes  short,  black, 
becoming  shorter  and  white  below.  Thorax  shinins  greenish  black,  thickly 
short  white  pilose,  with  luteous  pile  about  base  of  wings;  scutellum  luteous 
pilose  with  a  broad  apical  groove.  Abdomen  shining  bronze  black,  the  usual 
areas  opaque;  pile  short,  black;  sides  of  abdomen,  more  broadly  on  first  two 
segments,  and  a  small  rounded  area  on  each  side  of  third  segment,  separated 
from  the  lateral  margin,  white  pilose;  the  usual  lighter  area  on  the  fourth  seg- 
ment brownish  pilose;  hypopygium  with  black  pile.  Legs  black;  knees,  broad 
base  of  front  four  tibise  and  tneir  tips,  first  three  joints  of  front  and  two  of 
middle  tarsi,  yellow;  middle  basitarsi  much  hollowed  beneath.  Wings  pellucid 
hyaline;  stigma  luteous. 

Female:  Face  less  receding  than  in  the  male,  entirely  white  pilose;  whitish 
pollinose  stripes  on  the  sides  broadened  just  below  the  antennae;  front  black 
pilose,  across  the  middle  with  cinereous  pile,  with  white  at  the  vertex;  frontal 
pollinose  spots  connected  with  the  side  stripes,  very  large,  separated  by  less 
than  the  width  of  one  spot.  Antennae  black;  second  joint  luteous;  third  yellow 
below  at  base,  in  shape  elongate-rounded;  arista  yellow  on  basal  third;  eyes 
very  short  white  pilose.  Thorax  and  scutellum  with  pile  shorter  than  in  the 
male  but  entirely  white.  Abdomen  silvery  white  pilose,  the  usual  areas  black 
pilose.  Legs  colored  as  in  the  male.  Last  section  of  fifth  vein  nearly  straight 
and  oblique  in  both  sexes. 

Holotype,  male,  No.  856,  and  allotype,  female.  No. 
857,  Mus.  Calif.  Acad.  Sci.,  May  25,  1918,  F.  R.  Cole, 
collector. 

Type  locality,  Forest  Grove,  Oregon. 

23.    Cnemodon  lovetti,  new  species    (Figs.  26,  53) 

Habitat:  Oregon!  Very  closely  allied  to  coxalis  and 
rita  but  differing  in  the  hind  coxal  spur  which  is  directed 
backwards  or  towards  the  femora;  the  pile  is  darker, 
the  discal  cell  is  widened  considerably  towards  the  mar- 
gin of  the  wing,  and  the  last  section  of  the  fifth  vein  is 
long  and  straight. 

Male:  Length,  6.5  mm.  Face  and  frons  shining  bluish  black,  black  pilose; 
face  somewhat  brownish  pilose  in  the  middle,  slightly  rounded  above,  thence 
nearly  straight  to  oral  margin,  sides  with  a  short  white  pollinose  stripe;  frons 
considerably  swollen,  with  a  small  roundish  tubercle  above  the  antenns; 
vertical  triangle  and  eyes  black  pilose  the  pile  becoming  brownish  on  lower 
part  of  eyes;  post  orbital  cilia  and  pile  black.  Antenns  black;  second  and 
third  joints  yellowish  below;  third  slightly  longer  than  broad,  sub-circular, 
flattened  above  toward  txise;  arista  black,  slender.  Thorax  and  scutellum 
shining  bluish  black,  slightlv  metallic,  the  scutellum  without  an  af^ical  groove; 
pile  wnitish,  the  front  of  cforsum  and  the  scutellum  with  brownish  or  black 
pile.  Abdomen  shinine  black,  black  pilose;  sides  of  each  segment  in  middle 
whitish  pilose.    Legs  black,  tips  of  femora,  narrow  base  of  liind  tibia,  front 
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tarsi  except  the  apical  joints,  yellowish;  middle  joints  of  hind  tarsi  piceous; 
hind  coxal  spur  small,  slender,  inconspicuous,  pointing  backwards,  not  down- 
ward as  in  other  species.  W  ings  cinereous  hyalme;  stigma  luteous;  last  section 
of  fourth  vein  angulated  at  its  proximal  quarter;  of  the  fifth  straight. 

Holotvpe,  male,  No.  858,  Mus.  Calif.  Acad.  Sci., 
July  25',  1909,  6000  feet  elevation,  J.  C.  Bridwell,  col- 
lector. 

Type  locality,  Horse  Lake,  Oregon. 

In  this  species  the  spur  is  ver>'  slender  and  difficult  to 
detect  owing  to  the  long  pile. 

24.    Cnemodon  rita,  new  si)ecies    (Fig.  21) 

Habitat:  Oregon!  California!  Coxal  spur  stout, 
pointing  downwards;  antenna*  entirely  black  or  third 
joint  yellow  below  basally:  pleurae  black  pilose. 

Male:  Lenf^th,  5.5  to  6.5  mm.  Face  and  frons  shining  bluish  black,  black 
pilose;  face  ^eccHiin^^  almost  straight;  frons  considerably  swollen,  with  a  small 
elongate  depression  al)ove  the  antennap,  not  at  all  opaque.  Antennae  black, 
the  apical  two  joints  appearing  brownish;  third  joint  as  broad  as  long,  sub- 
rectangular,  the  end  almost  evenly  rounded,  sometimes  yellow  basally,  below; 
arista  black;  pile  of  eyes  brownish,  lighter  below;  post  orbital  pile  white  on  lower 
half,  black  above;  occipital  cilia  black.  Thorax  and  scutellum  shining  bluish 
black  with  light  pile,  the  humeri,  pleursB  and  scutellum  with  black  pile;  scutellum 
without  a[>ical  groove.  Abdomen  shining  purplish  black  with  the  usual  areas 
opaque;  pile  black,  with  the  usual  areas  whitish  or  cinereous  pilose;  hypo- 
pygium  black  pilose.  Legs  black;  knees,  tips  of  front  four  tibice  and  first  three 
joints  of  their  tarsi,  yellowish;  hind  trochantcral  processes  moderately  short, 
stout,  somewhat  pointed;  middle  coxal  processes  rather  stout,  long,  pointed; 
middle  tibial  f^roduction  gradually  widening;  from  base,  terminating  abruptly. 
Wings  cinereous  h\aline;  stigma  luteous;  last  section  of  fifth  vein  straight. 

Holotypc,  male,  No.  859,  Mus.  Calif.  Acad.  Sci., 
July  14,  A.  L.  Lovett,  collector.  Paratypes,  three  males, 
Huntington  Lake,  Fresno  Co.,  Calif.,  July  17,  1919,  E. 
P.  V'an  Duzec  collector,  and  one  male,  same  place,  July 
20,  in  Mus.  Calif.  Acad.  Sci.,  and  in  collection  of  the 
author. 

Type  locality,  Rock  Creek,  Oregon. 

25.    Cnemodon  cozalis,  new  species    (Figs.  15,  52) 

Habitat:  Ontario!  Wisconsin!  Male:  Length,  6.5  to  7.5  mm.  Face  and 
frons  shining  bluish  black,  black  pilose,  middle  of  the  face  whitish  pilose; 
vertical  trianp:le  whitish  pilose  lx?hind;  occipital  cilia  black;  sides  of  face  nar- 
rowly white  pollinose.  Antennae  black;  third  joint  yellow  below,  longer  than 
broad,  end  almost  evenly  rounded.  Eyes  blackish  pilose.  Thorax  and  scutel- 
lum shining  brassy  black,  with  long  white  pile,  appearing  yellow  in  some 
lights.  Abdomen  shining  black,  the  usual  areas  opaque;  shining  areas  inclined 
to  be  cupreous;  pile  short,  black,  the  usual  areas  with  white  pile.  Legs  black; 
tips  of  all  the  femora,  front  tibiae  except  a  broad  pre-apical  piceous  band,  base 


VoL  XI]  CURRAN— REVISION  OF  THE  PIPIZA  GROUP  367 

four  tibiffi  except  a  median  broad,  incomplete  band,  and  front  and  middle 
of  middle  and  narrow  base  of  hind  tibise,  first  three  joints  of  front  and  two  of 
middle  tarsi,  yellowish;  pile  whitish;  middle  tibia;  produced  in  front;  hind 
coxal  spur  sharp,  its  base  large,  tip  directed  outward;  trochanterai  process 
moderately  lone.  Wings  cinereous  hyaline;  stigma  luteous;  last  section  of 
fifth  vein  straight. 

Female:  White  pilose;  front  black  pilose,  across  the  middle  with  cinereous 
or  white  pile;  vertex  with  white  pile;  pile  of  the  posterior  orbits,  including  oc- 
cipital cilia,  white;  face  receding  to  below  the  middle,  thence  perpendicular. 
Antennse  black,  second  joint  apically  and  the  third  below,  yellow;  third  joint 
nearly  twice  as  long  as  wide,  the  end  rounded  more  gradually  above.  Side 
stripes  of  the  face  markedly  enlarged  below  the  antenna);  of  the  frons  elongate 
triangular,  their  upper  ends  rectangular;  eyes  with  short  cinereous  pile  above, 
white  below.  Thorax  shining  greenish  black:  scutellum  black,  densely  punc- 
tured, appearing  granulated.  Abdomen  purplish  black,  white  pilose  with  the 
posterior  margins  of  the  second  to  fifth  segments  black  pilose.  I^gs  as  in 
the  male.  Wings  hyaline;  last  section  of  ^fth  vein  bent  outwards  beyond 
the  middle. 

Holotype,  male,  No.  860,  Mus.  Calif.  Acad.  Sci., 
June  8,  1919,  H.  Curran  collector.  Allotype,  female, 
No.  861,  Mus.  Calif.  Acad.  Sci.,  Orillia,  Ont.,  Sept.  1, 
1914,  H.  Curran  collector.  Paratypes,  six  males  and 
four  females,  Orillia  and  Jordan,  Ont.,  May  to  Sep- 
tember, and  one  pair,  Madison,  Wisconsin  (Fluke  col- 
lector), in  collection  of  the  author. 

Type  locality,  Jordan,  Ontario. 

26.    Cnemodon  nudifrons,  new  species 

Habitat:  Oregon!  Female:  Length,  5  mm.  Wholly  shining  black.  Face 
and  frons  whitish  pilose;  frons  without  white  pollinose  spots;  sides  of  face 
narrowly  whitish  pollinose;  epistoma  prominent;  eyes  extremely  short  brown 
pilose.  Antennae  luteous;  first  joint  black,  third  orbicular;  occipital  cilia 
cinerescent.  Thorax  light  pilose,  the  pile  longer  on  the  pleura*.  Abdomen 
two-thirds  as  broad  as  long;  pile  short,  whitish,  the  posterior  margins  of  the 
segments  inconspicuously  black  pilose;  ovipositor  brownish,  its  tip  bifurcate. 
Legs  black;  knees,  tips  of  all  the  tihiaj  and  all  the  tarsi,  yellowish,  the  apical 
joints  of  the  tarsi  reddish.  Wings  hyaline;  stigma  luteous;  last  sections  of 
fourth  and  fifth  veins  almost  straight.     Halteres  whitish  yellow. 

Holotype,  female,   No.  877,  Mus.  Calif.  Acad.  Sci.  , 
collected  by  Prof.A.L.Lovett,  received  from  Mr. P.W. 
Fattig,  Gainsville,  Florida,  and  presented  by  him  to  the 
California  Academy  of  Sciences. 

Type  locality  , Mount  Jefferson,  Oregon. 

Easily  recognized  by  the  absence  of  the  white  polli- 
nose spots  on  the  frons  possessed  by  all  other  known 
American  species.  It  may  prove  to  be  an  European 
species. 
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37.    Cnemodon  sinuoMy  new  species    (Figs.  19, 31, 33) 

Habitat :  Oregon !  Easily  recognized  by  the  sinuous- 
last  section  of  the  fifth  vein. 

Female:  length,  5.5  mm.  Face  slightly  rounded  abo\'e,  a  little  concave 
below  the  middle;  oral  margin  ver\'  slightly  produced;  entirely  white  pilose; 
dust  area  at  sides  slightly  produced  below  antenmc;  front  black  pilose,  across 
the  middle  and  above  with  white  pile;  triangular  spots  small,  separated  from 
the  side  stripes;  eyes  extremely  short  black  pilose,  becoming  white  below.  An- 
tennae black;  tip  of  the  first  and  the  second  and  third  jomts  below,  yellow; 
third  joint  very  large,  broadest  just  before  the  tip  which  is  rounded,  more 
pointed  below;  arista  yellow,  tip  darker.  Thorax  and  scutellum  slightly 
shining  greenish  black,  white  pilose;  scutellum  with  a  well-marked  apical 
groove.  Abdomen  slightly  shining  purplish  black,  white  pilose,  the  usual  areas 
with  black  pile;  fifth  segment  black  pilose  at  apex.  Less  black;  knees,  broad 
bases  and  tips  of  front  Tour  tibue  and  first  two  joints  of  their  tarsi,  tip  of  the 
hind  basitarsi  and  the  following  joint,  yellow.  Wings  cinereous  nyaJine; 
stigma  dilutely  luteous. 

Holotype,  female,   No.  862,   Mus.  Calif.  Acad.  Sci., 
May  25,  1918,  F.  R.  Cole,  collector. 
Type  locality,  Forest  Grove,  Oregon. 

28.    Cnemodon  pisticoides  (Williston)    (Figs.  54,  58) 

Pipiza  pisticoides  Williston,  Synop.  N;  Am.  Syrph., 
p.  29,  1886. 

Habitat:  White  Mountains  (Will.) ;  Ontario!  Mostly 
white  pilose;  middle  coxal  process  pointed;  hind  tro- 
chanteral  process  long;  third  segment  below  carinate 
at  apex;  fourth  segment  below  not  carinate  or  rugose  at 
base. 

Male:  Length,  6  mm.  Face  and  frons  shining  black,  slightly  greenish; 
face  slightly  receding  to  below  the  middle,  thence  perpendicular  to  the  oral 
margin ;  sides  whitish  poUinose;  pile  whitish,  some  black  hairs  about  the  mouth; 
frons  swollen,  black  pilose;  vertical  triangle  black  pilose  in  front,  occipital 
cilia  black,  at  immediate  vertex  white;  eyes  short  whitish  pilose.  Antenna 
black,  third  joint  yellow  at  base  below,  sub-ouadrate.  Thorax  and  scutellum 
shining  greenish  black,  white  pilose,  middle  oi  pleurse  with  reddish  yellow  pile; 
scutellum  with  apical  groove.  Abdomen  shining,  slightly  purplish  black,  the 
usual  areas  opaque;  pile  white,  on  the  usual  areas  shorter,  black,  lateral  mar- 
gins entirely  white  pilose.  Venter  of  third  segment  carinate  at  apex,  fourth 
segment  simple.  Legs  black;  tips  of  all  femora,  base  of  hind  tour  tibis, 
first  three  joints  of  front  and  two  of  middle  tarsi,  yellow;  front  tibie  piceous, 
ends  yellow.  Wings  hyaline;  stigma  luteous;  last  section  of  fifth  vein  straight, 
parallel  to  margin  of  wing. 

Female:  Length,  5.5  mm.  Pile  of  venter  appressed.  Face  receding,  rather 
long;  sides  narrowly  whitish  pollinose,  produced  below  the  antennss;  spots  of 
front  lar^e,  nearly  round;  face,  vertex  and  a  narrow  stripe  across  below  the 
middle  of  the  front,  white  pilose;  elsewhere  the  front  is  black  pilose.  Antenna 
black,  second  and  third  joints  yellowish  below;  third  joint  short  oval;  arista 
black,  its  base  luteous.  Thorax  and  scutellum  shining  greenish  black,  white 
pilose;  scutellum  with  apical  groove.  Abdomen  shining  black,  pile  short, white; 
apex  of  all  the  segments,  narrow  anterior  margins  and  a  narrow  median  con- 
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necting  stripe  on  second  and  third  segments,  with  black  pile.  Venter  entirely 
white  pilose,  the  pile  of  the  third  and  fourth  segments  appressed.  Legs  colored 
as  in  the  male;  middle  tibis^  more  rounded  in  front  than  usual.  Wings  hyaline; 
stigma  luteous;  last  section  of  Hfth  vein  bent  at  its  middle. 

Male  and  female,  Orillia,  Ontario  (Curran.)  I  do 
not  give  various  reported  localities  as  I  consider  the 
determinations  doubtful. 

29.    Cnemodon  auripleura,  new  species    (Figs.  23,  24) 

Habitat:  Oregon!  California!  British  Columbia.  Close- 
ly related  to  carinata,  but  the  face  more  largely  black 
pilose;  pile  of  the  pleurae  more  reddish;  wings  cinereous 
or  luteous  hyaline;  projection  of  middle  tibiae  strongest 
at  the  middle. 

Male:  Length,  6  to  6.5  mm.  Face  and  frons  shining  bluish  black,  black 
pilose;  face  in  middle  white  pilose;  sides  narrowly  white  pollinose,  in  profile 
slightly  receding;  frons  slightly  swollen,  with  small,  roundish  tubercle  above 
the  antenna^;  vertical  triangle  white  pilose,  with  a  few  black  hairs  in  front; 
post  orbital  pile  whitish;  occipital  cilia  black;  eyes  brownish  pilose,  lighter 
Delow.  Thorax  yellowish  white  pilose;  humeri  with  brown,  pleune  with  red- 
dish, pile;  scutellum  with  shallow  apical  groove,  the  pile  yellowish  white. 
Abdomen  shininp^  metallic  black,  the  usual  areas  opaque;  pile  black,  with  the 
usual  areas  whitish;  venter  of  third  segment  at  apex  and  of  fourth  segment  at 
base,  sharply  carinate.  (In  this  species  there  is  some  variation  in  the  base 
of  the  fourth  segment,  in  some  specimens  the  carina  is  not  very  distinct,  but 
the  base  is  strongly  rugose.)  Legs  black;  knees,  anterior  tibiae  except  an  in- 
complete median  piceous  band,  tips  of  middle  tibia*  and  first  three  or  four  joints 
of  anterior  four  tarsi,  yellowish;  middle  tibise  piceous,  its  projection  when 
viewed  from  above  abrupt  at  both  ends;  processes  on  middle  coxse  and  hind 
trochanters  black.  Wings  cinereous-  or  luteous-hyaline;  stigma  luteous;  last 
section  of  fifth  vein  nearly  straight. 

Female:  Length,  5.5  mm.  Face  white  pilose;  frons  brownish  pilose,  across  the 
middle  and  at  the  vertex  with  white  pile.  (In  the  two  specimens  it  is  impo*»sible 
to  determine  the  extent  of  the  polhnose  spots.)  Antennae  black;  second  and 
third  joints  yellowish  t)elow,  third  one  and  one  half  times  longer  than  wide, 
end  evenly  rounded;  arista  yellow  at  base.  Thorax  and  scutellum  white  pilose; 
scutellum  distinctly  rugose,  with  an  apical  groove;  pile  towards  the  end  grayish. 
Abdomen  rather  broad;  white  pilose,  with  the  usual  areas  shorter  black  pilose; 
pile  of  venter  sub-appressed.  Le^s  black;  tips  of  all  femora,  narrow  base  of 
hind  tibiae,  and  four  anterior  tarsi,  yellow,  the  tarsi  becoming  darker  toward 
tlie  apical  joints  which  are  blackish;  front  four  tibiae  yellow,  piceous  on  outer 
side.  Wings  luteous  hyaline,  basal  third  more  clear;  stigma  yellowish;  last 
section  of  nfth  vein  bent  before  its  middle. 

Twenty-five  males  and  two  females,  Hood  River, 
Oregon  (F.  R.  Cole),  received  from  Professor  Lovett. 
One  male,  California,  Mr.  W.  M.  Davidson,  and  one 
female,  Cranbrook,  B.  C.  (Garrett). 

Holotype,  male.  No.  863,  Mus.  Calif.  Acad.  Sci.,  June 
16,  1917,  F.  R.  Cole,  collector.  One  male  paratype  in 
Canadian  National  Collection. 

Type  locality^  Hood  River,  Oregon. 
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39.    Cnemodoii  aUriiileiiimi  new  specieB    (Figs.  100, 101) 

Habitat:  California!  Differs  from  auripleura  in  hav- 
ing broader  middle  tibi^,  front  less  swollen  above  the 
antennae,  frontal  depression  circular  and  deeper  and  pile 
of  the  venter  appressed,  not  sut>appressed. 

From  pisticoides  it  differs  as  from  auripleura  but  the 
pile  of  the  venter  is  appressed  in  both  species. 

Female:  Length,  5.5  mm.  Face  and  frons  shining  metallic  greenish  black, 
whitish  pilose:  frons  black  pilose  except  across  the  middle  and  at  the  vertex; 
the  depression  on  the  frons  well  marked,  much  deeper  in  the  middle  than  in 
most  species  and  more  shallow  at  the  sides  where  it  is  almost  obsolete,  although 
a  distinct  transverse  line  caii  be  observed  when  xnewed  from  above.  Face 
considerably  receding,  epistoma  slightly  produced.  Antennse  black,  tip  of 
second  joint  luteous,  third  below  broadly  >'ellow  at  base,  in  shape  slightly 
longer  than  wide:  arista  luteous  at  base;  ey^s  inconspicuously  pilose;  ooapitad 
cilia  white.  Thorax  and  scutellum  shining  black,  white  pilose;  scutellum  with 
well  marked  apical  groove.  Abdomen  shmmg  black,  very  short  white  pilose; 
broad  apical  area  on  second  and  third  segments  not  reaching  the  sides,  with 
black  pile,  l-egs  black:  tips  of  femora,  base  of  front  and  hind  tibiie,  broad  base 
of  middle  tibiae,  with  ti|)S  of  the  front  four,  and  first  two  joints  of  their  tarsi, 
re<ldish  yellow.  Wings  slightly  brownish:  stigma  luteous;  last  section  of  fourth 
vein  bent  near  it.«  basal  quarter;  of  the  fifth  oblique,  slightly  sinuous.  Halteres 
yellow.  Middle  tibiir  strongly  rounded  in  front,  more  so  than  usual,  the  froos 
less  rounded  than  in  allied  forms. 

One  female  specimen  from  Mr.  W.  M.  Davidson, 
dated,  '46  viii,  1911."  Of  this  specimen  he  writes: 
'The  specimen  without  locality  record  was  collected  in 
California,  I  think  at  San  Jose,  but  am  not  positive." 
Type  placed  in  the  United  States  National  Museum. 

31.    Cnemodon  carinata,  new  species    (Fig.  59) 

Habitat:  Ontario!  Black,  shining  and  opaque;  apical 
third  of  third  abdominal  segment  and  immediate  base 
of  fourth,  below,  carinate;  face  white  pilose. 

Male:  Length,  6  mm.  Face  and  frons  shining  black;  face  rounded  above, 
receding,  sides  narrowly  whitish  pollinose,  white  pilose;  a  few  black  hairs  at 
sides  of  the  mouth;  front  moderately  swollen,  black  pilose;  a  very  conspicuous 
pit  above  the  base  of  the  antennx.  Antenna?  black,  third  joint  obscurely 
yellowish  at  base  below,  in  shape  oval;  arista  black.  Vertical  triangle  whitish 
pilose,  a  few  black  hairs  in  front;  eyes  black  pilose,  below  whitish;  posterior 
orbital  pile  cinerescent;  occipital  cilia  black.  Thorax  and  scutellum  shining 
greenish  black;  white  pilose.  Abdomen  shining  slightly  p:irplish  black;  pile 
white,  the  usual  areas  black  pilose,  the  usual  opaque  areas  indefinite;  the  light 
pile  cinerescent  in  some  lights.  Legs  black;  tips  of  all  the  femora,  base  of  all 
the  tibise,  whole  of  the  anterior  ones  in  front,  tips  of  anterior  four  and  first 
three  joints  of  their  tarsi,  yellow;  pile  white  except  at  ends  of  the  femora  where 
it  is  blackish.  Wings  hyaline:  stigma  luteous;  last  section  of  fourth  vein  almost 
(laralle'  to  margin  of  wing;  of  the  fifth  straight. 

Holotype,  male,  No.  864,  Mus.  Calif.  Acad.  Sci.,  June 
22,  1919,  H.  Curran,  collector.  Paratypes,  three  males; 
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Jordan,  Ont.,  June  (W.  A.  Ross);  Guelph,  Ont.,  June, 
1913,  and  Jordan,  Ont.,  June  13,  1920  (Curran).    One 
paratype  in  Canadian  National  Collection. 
Type  locality,  Jordan,  Ontario. 

32.    Cnemodon  venteris,  new  species    (Figs.  60,  63,  64,  65) 
Habitat:  Ontario!  Small,  whitish  pilose;  middle  coxal 
process  slender,  black;  hind  trochanteral  process  short, 
stout,  the  end  whitish ;  fourth  ventral  segment  with  two 
spurs. 

Male:  Length,  6.5  mm.  Face  very  slightly  rounded  above,  almost  straight 
from  the  antenn®  to  the  oral  margin;  sides  narrowly  whitish  pollinose,  a  few 
black  hairs  about  the  oral  margin,  elsewhere  the  pile  is  white;  frons  black  pilose, 
not  noticeably  opaque  above.  Pile  of  vertical  triangle  tawny,  black  in  front; 
occipital  cilia  black.  Antennae  brownish  black;  second  joint  and  tip  of  the 
third  below,  yellowish;  third  joint  one  and  one  half  times  longer  than  wide, 
sub-pointed  below.  Ryes  black  pilose,  the  pile  shorter  and  whitish  below. 
Thorax  and  scu tell um  metallic  black,  the  scutellum  less  so;  pile  tawny,  in 
some  reflections  whitish,  on  the  pleurse  distinctly  white.  Abdomen  shining 
black,  the  usual  areas  opaque;  pile  whitish  or  slightly  yellowish,  shorter  on  the 
usual  black  areas;  fourth  ventral  segment  with  a  basal  pointed  spur,  partly 
concealed  beneath  the  venter  of  the  third,  and  a  second  stouter,  less  pointed 
spur  on  apical  quarter.  Legs  black;  tips  of  all  the  femora,  base  of  all  the  tibise, 
tips  of  the  front  four  and  their  tarsi,  yellowish,  the  apical  tarsal  joints  darker; 
white  pilose,  ends  of  hind  femora  black  pilose.  Wings  cinereous  hyaline; 
stigma  luteous. 

Female:  Length,  5.5  mm.  Antennae  yellow,  all  the  joints  black  above; 
third  two  and  one-half  times  as  long  as  wide;  face  straight,  white  pilose;  front 
black  pilose  above  the  antennae  and  in  front  of  the  ocelli.  Eyes  short  white 
pilose;  occipital  cilia  white.  Thorax  shining  greenish  black,  white  pilose; 
scutellum  with  an  apical  groove.  Abdomen  shining  black,  the  last  two  seg- 
ments metallic  deep  bluish;  pile  short,  whitish,  but  appearing  darker  on  the 
apical  segments,  the  usual  areas  inconspicuously  black  pilose.  Legs  as  in  the 
male  but  the  last  three  joints  of  anterior  four  tarsi  piceous.  Wings  hyaline; 
last  section  of  fifth  vein  cur\'ed  beyond  the  middle. 

HolotypCy  male.  No.  865,  and  allotype,  female,  No. 
866,  Mus.  Calif.  Acad.  Sci.,  June  15,  1919,  H.  Curran 
collector. 

Type  locality,  Jordan,  Ontario. 

33.    Cnemodon  myerma,  new  species    (Figs.  62,  66,  69) 
Habitat :  Ontario !    Differs  from  ontarioensis  in  having 
the  spur  on  the  apical  third  of  the  segment  well  devel- 
oped; projection  of  middle  tibiae  slightly  greater  and 
the  wings  more  densely  clouded. 

Male:  Length,  8  mm.  Face  and  frons  shining  ^eenish  black;  face  rounded 
above,  moderately  receding;  pile  tawny,  on  the  sides  and  cheeks  black;  frons 
swollen,  black  pilose  except  a  few  whitish  hairs  above.  Occipital  cilia  black 
except  at  vertex;  vertical  triangle  tawny  pilose  with  a  few  black  hairs  in  front. 
AntenniB  black;  third  joint  yellow  below,  large,  subrectangular,  more  pointed 
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below;  arista  brown,  the  base  lighter.  Pile  of  eyes  tawny  brown.  Thorax  and 
acutellum  slightly  shining  black;  pile  tawny;  scutellum  with  a  shallow  apical 
groove.  Abdomen  opaque,  the  usual  areas  shining  purplish  black;  pile  tawny, 
the  usual  areas  with  shorter  black  pile;  venter  of  third  segment  with  apical  half 
carinate;  fourth  segment  with  a  small  basal  spur  and  a  larger,  slightly  pointed 
one  on  apical  third;  hypopygium  mostly  black  pilose.  Legs  black;  tips  of  all 
the  femora,  basal  third  of  the  hind  and  basal  half  of  the  front  four  tibie,  and 
their  tips  and  tarsi,  yellow;  apical  joints  of  tarsi  and  hind  basitarsi,  piccous; 
hind  coxal  spurs  short  and  pointed;  hind  trochanteral  processes  short,  tipped 
with  whitish.  Wings  densely  clouded  with  pale  brownish,  except  at  the  base 
and  posteriorly  where  the  cloud  is  fainter. 

Female:  Length,  7.5  mm.  Head  and  thorax  shining  ereenish  black;  white 
pilose  except  immediately  above  the  antennas  and  across  the  front  above,  where 
the  pile  is  black;  spots  of  the  front  large,  sub-triangular,  not  touching  the  eye 
on  their  upper  half;  face  rounded  alx>ve,  slightly  less  receding  than  in  the 
male;  eyes  snort  white  pilose.  Antenns  yellow,  third  joint  blackish  on  upper 
third,  slightly  larger  than  in  the  male;  arista  brown,  its  base  reddish.  Scutellum 
with  an  apical  groove.  Abdomen  shining  black;  pile  short,  white;  apical  mar- 
gins of  second  and  third  segments  shorter  black  pilose;  black  pile  nowhere 
reaching  the  sides.  Legs  colored  as  in  the  male  but  the  tarsi  entirely  yellow 
except  basal  half  of  hind  basitarsi,  which  is  blackish;  hind  cox»  with  a  small 
conical  spur.    Wings  hyaline;  stigma  yellowish;  halteres  yellow. 

Holotype,  male,  No.  867,  Mus.  Calif.  Acad.  Sci., 
June  13,  1913,  H.  Curran,  collector.  Allotype,  femalet 
No.  868,  Mus.  Calif.  Acad.  Sci.,  Jordan,  Ont.,  June  8, 
1919,  H.  Curran  collector. 

Type  locality,  Jordan,  Ontario. 

34.    Cnemodon  ontarioensis,  new  species    (Figs.  61,  67,  68) 

Habitat:  Ontario!  Male:  trochanteral  spurs  short, 
slightly  pointed;  fourth  ventral  segment  with  a  tubercle 
on  apical  third. 

Male:  Length  7  mm.  Face  and  frons  shining  bluish  black;  pile  cinerescent, 
above  antennse  and  in  front  of  ocelli,  blackish;  eyes  with  short  brown  pile. 
AntennsD  short,  hiteous;  third  joint  brownish  alwve,  one  and  one-half  times 
longer  than  wide;  arista  luteous  at  base.  Thorax  scutellum  and  abdomen 
shining  black,  the  latter  with  the  usual  areas  opaque;  pile  of  thorax  luteous; 
abdominal  pile  whitish  or  yellowish,  the  usual  areas  with  black  pile;  spur  at 
base  of  fourth  segment  straight;  tubercle  on  apical  third  rather  sharp,  pilose. 
Femora  black,  tips  yellow;  hind  tibia*  with  base  and  apex  yellow;  anterior  four 
tibisD  yellow,  with  broad  piceous  ring  below  the  middle;  tarsi  except  apical 
joints,  yellow;  pile  cinereous,  on  the  hind  tibise  in  front  shorter  and  black. 
Wings  slightly  brownish,  less  so  on  basal  third. 

Female:  Length,  6  mm.  Shining  black,  white  pilose;  front  above  and  im- 
mediately above  the  antennae  with  black  pile.  Antenna  large,  black;  second 
joint  at  apex  and  third  below,  yellow;  third  joint  large,  twice  as  long  as  wide. 
Face  receding,  straight  to  just  above  the  oral  margin.  Scutellum  with  an 
apical  impression.  Abdomen  with  the  usual  areas  and  apex  of  the  fourth  and 
fifth  segments  black  pilose.  Legs  colored  as  in  the  male;  coxal  spur  small. 
Wings  tinged  with  luteous;  last  section  of  fifth  vein  bent  beyond  its  middle. 

Holotype,  male,  No.  869,  Mus.  Calif.  Acad.  Sci., 
June  13,  1913,  H.  Curran  collector.    Allotype,  female, 
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No.  870,  Mus.  Calif.  Acad.  Sci.,  Jordan,  Ont.,  June  15, 
1919,  H.  Curran,  collector. 
Type  locality,  Guelph,  Ontario. 

35.    Cnemodon  trochanterata  Malloch    (Figs.  96,  97,  98,  99) 

Malloch,  Proc.  Ent.  Soc.,  Wash.,  XX,  p.  127,  1918. 

Habitat:  Illinois!  Pile  mostly  tawny;  posterior  ven- 
tral tubercle  large;  wings  clouded  with  luteous  brown; 
hind  trochanteral  spur  small. 

Male:  Length,  7  mm.  Antemifli  brownish,  second  and  third  joint  basaily, 
below,  yellowish;  third  joint  twice  as  long  as  broad,  less  rounded  below;  face 
and  front  aJiining  bluish  black,  light  yellowish  pilose,  above  the  antenns  and 
the  front  of  the  vertical  triangle  with  blackish  pile.  In  profile  the  face  is  re- 
ceding, slightly  rounded  above;  eyes  brownish  pilose;  occipital  cilia  yellowish, 
the  lateral  hairs  black.  Thorax  and  scutellum  eneous  black,  the  latter  slightly 
bluish  at  the  apex;  pile  tawny,  on  the  pleurse  lighter.  Abdomen  opaque  black, 
first  segment  and  the  usual  areas  shining,  metallic;  pile  tawny,  the  usual  areas 
with  shorter  black  pile;  hypopygium  black  pilose;  venter  of  third  segment 
carinate,  the  middle  of  the  oirina  flattened  and  transversely  rugose;  basal 
spur  on  fourth  segment  conspicuous,  the  process  on  apical  third  large,  tuber- 
culate.  Femora  black,  tips  yellowish;  tibise  and  tarsi  yellowish;  middle 
tibis  with  broad  band  beyoncl  the  middle  and  hind  tibise  except  the  broad 
base  and  end,  blackish;  front  tibie  posteriorly  blackish  beyond  the  middle; 
last  one  or  two  joints  of  all  the  tarsi  brownish,  the  hind  l^sitarsi  obscurely 
brownish;  middle  tibie  slightly  produced  anteriorly;  middle  coxal  process 
slender,  short,  not  very  conspicuous;  hind  coxal  spur  small,  not  conspicuous; 
hind  trochanteral  process  slender,  over  twice  as  long  as  thick,  luteous,  its  base 
black;  hind  coxal  articular  surface  luteous,  bell-shaped,  but  more  produced 
behind  and  not  reaching  the  base  of  the  coxs.  Wings  luteous-brown,  more 
deeply  so  across  the  middle;  stigma  yellow;  halteres  yellow,  the  knobs  slightly 
brownish. 

The  above  description  was  made  from  a  paratype 
loaned  by  Dr.  J.  R.  Malloch,  labelled,  ''St.  Joseph,  111., 
May  10,  1914,  Salt  Fork." 

The  outstanding  differences  distinguishing  ontarioen- 
sis  from  this  species  are:  ontarioensis — middle  coxal 
process  smaller;  hind  coxal  spur  larger,  stouter;  hind 
trochanteral  process  half  black,  the  end  slightly  com- 
pressed; articular  surface  on  outer  side  of  hind  coxae 
much  smaller,  but  broader  at  base;  wings  darker; 
hypopygium  not  all  black  pilose;  face  more  projecting 
below;  ventral  tubercles  smaller,  and  venter  of  third 
segment  not  rugose. 

These  species  are  of  much  interest,  evidently  rep- 
resenting an  evolutional  stage.  (See  note  in  appendix.) 

Genus  Pipiza  Fallen  (Fig.  43) 
Face  much  broader  at  oral  margin  than  at  base  of 
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antennse;  antennse  short,  third  joint  never  elongate, 
rarely  almost  twice  as  long  as  wide  (Europe) ;  abdomen 
often  with  yellow  markings;  hind  femora  slightly  to 
much  thickened,  if  much  thickened  the  ventro-apical 
region  bearing  two  rows  of  very  short  spine-like  hairs; 
females  more  often  than  the  males  with  yellow  mark- 
ings. In  our  species  the  development  of  the  hind 
femora  is  equal  in  the  two  sexes. 

Key  TO  Species 

1.  Abdomen  with  yellow  spots  2 
Abdomen  wholly  black                                                                                 5 

2.  Abdomen  with  four  yellow  spots  quadrimarulata 
Abdomen  with  only  two  yellow  spots  3 

3.  Hind  femora  considerably  incrassate  and  bearing  spinules  near  the  end    4 
Hind  femora  only  slightly  incrassate;  spinules  wanting;  win^j^s 

never  clouded  ntgripilosa 

4.  The  suinelike  hairs  not  borne  on  a  triangular  projection;  tarsi 

wholly  yellow  fesUva 

Spinelike  hairs  borne  on  a  triangular  projection;  apical  one  or  two 

tarsal  joints  blackish  femoralis 

5.  Hind  femora  with  spinose  area  near  the  end,  often  greatly  enlarged        6 
Hind  femora  without  rows  of  spinules,  never  much  enlarged  11 

6.  Legs  and  tarsi  entirely  black;  hind  femora  considerably  enlarged; 

face  without  shining  median  stripe  oregona 

Legs  or  tarsi  in  part  yellow;  hind  femora  variously  enlarged  7 

7.  Hind  femora  very  much  enlarged;  wings  hyaline  or  tinged  with 

luteous  between  veins  8 

Hind  femora  moderately  enlarged;  wings  darkened  or  clouded  9 

8.  Hind  femora  with  greatest  enlargement  beyond  the  middle;  an- 

tennie  entirely  blackish  macrofemoralis 

Hind  femora  with  greatest  enlargement  at  the  middle;  second  an- 

tennal  joint  reddish  grandi femoralis 

9.  V^entral  apex  of  fourth  sei^ment  narrowly  emarginate  at  its  middle; 

face  partly  black  pilose;  (about  9  mm.,  eastern)  severtunsis 

Ventral  apex  not  emarginate  10 

10.  Second  segment  with  faint  indications  of  yellow  spots;  face  chiefly 

whitish  pilose  femoralis 

Second  segment  entirely  black;  wings  not  clouded,  evenly  diluted 

with  pale  brownish;  face  chiefly  black  pilose  tricolor 

11.  S<iuama»  dark,  fringed  with  black  hairs  distincta 
S<iuama>  fringed  with  whitish  hairs  12 

12.  Abdomen  wholly  with  black  or  brownish  black  pile  nigripilosa 
Abdomen  in  large  part  whitish  pilose  13 

13.  Face  wholly  white  pilose  or  with  shining  median  stripe,  (larger,  7.5 

to  9  mm.)  14 

Face  black  pilose  near  the  mouth  only  (6  to  8  mm.)  puella 

Face  entirely  black  pilose  (about  6  mm.)  vanduteei 

14.  Pile  short:  face  short,  third  antennal  joint  rather  long;  front  very 

broad;  thorax  brassy  black  latijrons 

Pile  long ;  thorax  steely  black;  face  rather  long,  with  slender  median 

shining  stripe  davidsani 
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36.    Pipiza  distincta,  new  species 

Habitat:  California!  Mostly  black  pilose;  legs  en- 
tirely slender;  squamae  with  fringe  of  black  hairs. 

Male:  Length,  5  mm.  Face  and  frons  shinins:  black;  eyes  luteous  pilose, 
elsewhere  the  pile  of  the  head  black.  Antennse  black;  third  joint  more  brown- 
ish, sub-rectangular,  yellowish  below;  arista  luteous,  microscopically  pilose 
to  tip.  Face  in  profile  slightly  receding,  a  little  rounded  in  the  middle  and 
slightly  concave  above  and  below  this.  Thorax  and  scutellum  shining  black, 
black  pilose;  disc  of  thorax  with  brownish  red  pile.  Abdomen  shining,  the 
usual  areas  sub-opaque;  pile  black,  the  anterior  angles  and  the  sides  of  the 
third  and  fourth  segments  in  the  middle  with  reddish  pile  which  is  obscure 
on  the  distal  segments  and  does  not  noticeably  reach  the  sides:  pile  on  middle 
of  second  segment  reddish  in  some  lights;  last  section  of  hypopy^ium  broad, 
rather  short.  Legs  black;  anterior  four  knees,  tips  of  anterior  tibise  and  all 
the  tarsi,  luteous,  the  posterior  tarsi  darker  apically.  Wings  slightly  clouded 
with  brownish,  more  marked  on  the  antero-middle ;  stigma  luteous;  discal 
cell  very  acute  apically;  squamas  dark,  fringed  with  black  hairs.  The  pile 
throughout  dense,  stout  and  rather  long. 

Holotype,  male,  No.  871,  Mus.  Calif.  Acad.  Sci., 
July  5,  1919,  E.  P.  Van  Duzee  collector,  7000  feet 
elevation. 

Type  locality,  Huntington  Lake,  Fresno  Co.,  Calif. 

This  species  will  at  once  be  recognized  by  its  small 
size  and  the  fringe  of  black  hairs  on  the  squamae. 

37.    Pipiza  vanduzeei,  new  species 

Habitat:  California!  British  Columbia!  Squamae  and 
fringe  of  hairs  whitish;  thorax  white  pilose;  pile  of 
abdomen  not  at  all  reddish;  wings  hyaline. 

Male:  Length  about  5  mm.  Face  and  frons  shining  black,  thinly  whitish 
pollinose,  black  pilose;  face  receding.  Antennse  short,  black;  third  joint 
reddish  below,  broader  than  long  (arista  missing).  Eyes  brownish  pilose, 
lighter  below;  vertical  triangle  white  pilose  behind;  posterior  orbits  with 
whitish  pile  and  black  occipital  cilia.  Thorax  and  scutellum  shining  black, 
with  obscure  bronze  reflection;  pile  on  dorsum  and  pleurse  whitish,  on  the  mar- 
gins of  the  dorsum  black;  scutellum  with  light  pile  and  a  fringe  of  isolated 
long  black  hairs.  Abdomen  opaque  black,  with  the  usual  areas  shining  coppery 
or  bronzed;  pile  white,  posterior  margins  of  segments  two  and  three,  anterior 
margins  of  segments  three  and  four  and  the  hypopygium,  with  black  pile. 
Legs  black;  tips  of  femora,  anterior  tibise  except  a  piceous  band  on  apical 
half,  broad  base  and  tip  of  middle  tibiae,  immediate  base  of  hind  tibise  and  all 
the  tarsi,  yellowish;  hind  basitarsi  basally,  and  apical  three  joints  of  all  the 
tarsi  slightly  brownish.  Wings  hyaline;  stigma  luteous;  discal  cell  less  acute 
than  in  distiruta.  Halteres  luteous,  the  knobs  darker.  Squams  whitish, 
fringed  with  white  hairs. 

Holotype,  male.  No.  872,  Mus.  Calif.  Acad.  Sci., 
May  25,  1919,  E.  P.  Van  Duzee,  collector.  Paratypes, 
two  males,  Cranbrook,  B.  C,  1918  (Garrett),  in  col- 
lections of  Mr.  Garrett  and  of  the  author. 

Type  locality,  Fairfax,  Marin  Co.,  Calif. 
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fa/*  (larri/  krtai-it  t.i^.^*:  ■ 
V*Tirrai  a[,»T:  n^.  emafi(;na'e  lu 

10,  Sr//inH  •r^rr.Mii.  *iih  faint  in<iu.arion*  of  yellow  «pots;  Uceclucfly 

mhiinh  piVAie  fewur^is 

*vu/inA  (^.(rri^nt  mlirrly  Mark;  wini(t  not  cloiided,  evenly  dikited 

with  \ti\r.  [iT'iwrLMh:  fare  (hieHy  black  piloM  trkotor 

11.  S«[iiam»  'lark,  frin^rH  *i'h  IrUr.k  Kairt  ^.s^iwcfa 
S-liiamr  (rin'<F>)  with  »hiii«h  hair*  12 

1/       ^<   ''.  «iih  Mark  or  browniali  black  pile  nipipiloia 

A'xl'jrri-j .''  pan  whitish  pikne  13 

II,     Fac*  wlvflly  'i.iri:  pilirte  or  with  •hining  mediaa  nripe,  (larger,  7.5 

Par>  bUrli  ),(!'«  near  the  mnuth  only  (6  to  8  mm.)  ptuBa 

pMtf  ^niic-ly  l.l.i'k  pilcne  'about  6  tr  "    ' 


("jlp  tli'Ki ;  !.••  •■  short,  third  aniennal  joint  rather  long;  front  very 

Irf.M'l,  il...fa«  bTa»«v  Mack  hlijnr 

f'tit  Iniia:  iliiiiAvitccly  black ;  fare  rather  IcMig,  with  slender  median 


i 
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36.    Pipiza  distinctai  new  species 

Habitat:  California!  Mostly  black  pilose;  legs  en- 
tirely slender;  squamae  with  fringe  of  black  hairs. 

Male:  Length,  5  mm.  Face  and  frons  shininz  black;  eyes  luteous  pilose, 
elsewhere  the  pile  of  the  head  black.  Antenns  black;  third  joint  more  brown- 
ish, sub-rectangular,  yellowish  below;  arista  luteous,  microscopically  pilose 
to  tip.  Face  in  profile  slightly  receding,  a  little  rounded  in  the  middle  and 
slightly  concave  above  and  below  this.  Thorax  and  scutellum  shining;  black, 
black  pilose;  disc  of  thorax  with  brownish  red  pile.  Abdomen  shinmg,  the 
usual  areas  sub-opaque;  pile  black,  the  anterior  angles  and  the  sides  of  the 
third  and  fourth  segments  in  the  middle  with  reddish  pile  which  is  obscure 
on  the  distal  segments  and  does  not  noticeably  reach  the  sides:  pile  on  middle 
of  second  segment  reddish  in  some  lights;  last  section  of  hypopy^ium  broad, 
rather  short.  Legs  black;  anterior  four  knees,  tips  of  anterior  tibi®  and  all 
the  tarsi,  luteous,  the  posterior  tarsi  darker  apically.  Wings  slightly  clouded 
with  brow^nish,  more  marked  on  the  antero-middle;  stigma  luteous;  discal 
cell  very  acute  apically;  squamse  dark,  fringed  with  black  hairs.  The  pile 
throughout  dense,  stout  and  rather  long. 

Holotype,  male,  No.  871,  Mus.  Calif.  Acad.  Sci., 
July  5,  1919,  E.  P.  Van  Duzee  collector,  7000  feet 
elevation. 

Type  locality,  Huntington  Lake,  Fresno  Co.,  Calif. 

This  species  will  at  once  be  recognized  by  its  small 
size  and  the  fringe  of  black  hairs  on  the  squamae. 

37.    Pipiza  vanduzeeii  new  species 

Habitat:  California!  British  Columbia!  Squamae  and 
fringe  of  hairs  whitish;  thorax  white  pilose;  pile  of 
abdomen  not  at  all  reddish;  wings  hyaline. 

Male:  Length  about  5  mm.  Face  and  frons  shining  black,  thinly  whitish 
pollinose,  black  pilose;  face  receding.  Antennae  short,  black;  third  joint 
reddish  below,  broader  than  long  (arista  missing).  Eyes  brownish  pilose, 
lighter  below;  vertical  triangle  white  pilose  behind;  posterior  orbits  with 
whitish  pile  and  black  occipital  cilia.  Thorax  and  scutellum  shining  black, 
with  obscure  bronze  reflection;  pile  on  dorsum  and  pleurce  whitish,  on  the  mar- 
gins of  the  dorsum  black;  scutellum  with  light  pile  and  a  fringe  of  isolated 
long  black  hairs.  Abdomen  opaque  black,  with  the  usual  areas  shining  coppery 
or  bronzed ;  pile  white,  posterior  margins  of  segments  two  and  three,  anterior 
margins  of  segments  three  and  four  and  the  hypopygium,  with  black  pile. 
Legs  black;  tips  of  femora,  anterior  tibise  except  a  piceous  band  on  apical 
half,  broad  base  and  tip  of  middle  tibiie,  immediate  base  of  hind  tibise  and  all 
the  tarsi,  yellowish;  hind  basitarsi  basally,  and  apical  three  joints  of  all  the 
tarsi  slightly  brownish.  Wings  hyaline;  stigma  luteous;  discal  cell  less  acute 
than  in  disUntta.  Halteres  luteous,  the  knobs  darker.  Squamse  whitish, 
fringed  with  white  hairs. 

Holotype,  male,  No.  872,  Mus.  Calif.  Acad.  Sci., 
May  25,  1919,  E.  P.  Van  Duzee,  collector.  Paratypes, 
two  males,  Cranbrook,  B.  C,  1918  (Garrett),  in  col- 
lections of  Mr.  Garrett  and  of  the  author. 

Type  locality,  Fairfax,  Marin  Co.,  Calif. 
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Close  to  pueUa,  from  which  it  may  be  distinguished 
by  the  entirely  black  pilose  face  and  frons;  broad  third 
antennal  joint;  black  pile  on  margins  of  thorax  and  apex 
of  scutellum  and  the  absence  of  a  brownish  cloud  on 
the  wings. 

38.    Pipiza  pueHa  Williston 

Pipiza  pueUa  Williston,  Synop.  N.  Am.  Syrph.,  p.  27, 
1886. 

Habitat:  N.  H.  (Will.)  Ontario!  Pile  chiefly  whitish, 
moderately  long  for  a  Pipiza;  hind  femora  without  a 
spinulose  triangle  near  the  end. 

Male:  Length  6  to  8  mm.  Face  metallic  bluish  black,  thinly  duBted  with 
white  pollen,  in  profile  considerably  retreating  from  the  antennal  base  to  just 
above  the  oral  margin;  Antenns  black,  third  joint  thinly  whitish  pubescent, 
giving  a  brownish  appearance,  and  usually  with  the  basal  half  below  obscurely 
reddish;  in  shape  elongate  sub-cordate;  arista  wholly  rather  stout  and  not 
much  longer  than  third  joint.  Pile  of  the  eyes  tawny,  of  the  head  elsewhere 
moderately  long,  whitish;  except  junt  above  the  base  of  the  antenme  where  it 
is  black;  sometimes  a  few  black  hairs  amone  the  occipital  cilia.  Thorax 
and  scutellum  shining«black,  wholly  whitish  pilose.  The  white  squanuB  with 
a  yellow  margin  and  a  fringe  of  whiti«h  pile.  Abdomen  chiefly  whitwh  pilose, 
the  usual  areas  with  shorter  black  pile;  apex  of  fourth  segment  wholly  whitish 
pilose.  Legs  black,  tips  of  all  the  femora,  front  four  tibis  except  a  broad  black- 
ish ring  beyond  the  middle,  sometimes  almost  wanting  on  the  front  pair, 
basal  third  of  hind  tibis  and  their  ends  obscurely,  and  the  first  two  tarsal 
joints  yellowish ;  hind  basitarsi  brownish  apically.  Wings  more  or  less  brownish 
beyond  the  middle. 

Three  specimens,  Ontario  (Curran).  One  specimen 
was  very  kindly  compared  with  the  type  in  the  National 
Museum  at  Washington  by  Mr.  R.  C.  Shannon,  and 
differed  but  slightly.  The  type,  according  to  Mr. 
Shannon,  is  somewhat  teneral. 

39.    Pipiza  nigripaosa  Williston    (Figs.  30,  70,  71) 

Williston,  Synop.  N.  Am.  Syrph.,  p.  28,  1886. 

Habitat:  Pennsylvania  (Will.);  Quebec;  Ontario! 
Blackish  pilose;  female  with  an  arcuate  Interrupted 
yellow  band  on  second  abdominal  segment;  hind  femora 
slightly  enlarged,  not  bearing  spinose  hairs  at  the  outer 
end. 

Length,  7  to  8  mm.  Male:  Face  and  frons  shining  black,  lightly  dusted 
with  whitish  pollen,  black  pilose;  antennae  black,  third  joint  rather  lighter, 
elongate  cordate:  arista  brownish  black,  its  base  yellow;  eyes  brownish  pilose, 
post  orbital  pile  lighter  below.    Thorax  and  scutellum  brownish  or  blackish 

Eilose,  the  upper  portion  of  the  pleurae  always  black  pilose.    Abdomen  shinioff 
lack,  the  usual  areas  somewhat  opaque;  pde  black,  but  sometimes  brownisli 
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on  the  broad  median  lateral  margins  of  each  segment.  Legs  black;  tips  of 
femora,  basal  quarter  of  hind  and  naif  of  front  four  tibise,  tips  of  all  the  tibis 
and  the  tarsi,  yellow;  tarsi  with  last  two  or  three  joints  darker;  pile  of  legs 
black  or  brownish  black;  hind  femora  gradually  broadened  to  near  the  end 
where  they  are  somewhat  suddenly  constricted  to  about  three-fourths  their 
greatest  width.    Wings  cinereous  hyaline;  stigma  luteous. 

Female:  Not  at  all  similar  to  the  male.  Face  and  front  shining  black; 
face  lightly  dusted  with  whitish  pollen;  front  with  a  rather  lar^e  tnangular 
dustecTspot  on  each  orbit  below  the  middle;  pile  white,  black  immediately 
above  the  base  of  the  antennae;  across  front  beifore  ocelli  brownish  black  pilose. 
Antennae  black,  tip  of  second  and  whole  of  third  joint  brownish ;  arista  yellow 
at  base.  E^es  very  short  white  pilose;  post-orbital  pile  and  occipital  cilia 
entirely  white.  Thorax  and  scutellum  with  short  white  pile.  Abdomen 
shining  black,  second  segment  with  an  arcuate,  broadly  interrupted,  yellowish 
red  cross-band,  often  resembling  two  large  sub-quadrate  yellow  spots,  the 
outer  ends  usually  more  rounded  in  front.  These  spots  do  not  vary  much  and 
are  about  1  Vi  times  as  long  as  wide.  Pile  of  abdomen  short,  white,  except  the 
usual  areas  where  the  pile  is  very  short  and  black.  Legs  as  in  male  except 
that  the  pile  is  shorter  and  white.    Wings  as  in  male. 

Numerous  specimens  of  both  sexes  from  various  parts 
of  Ontario.  The  male  cannot  well  be  confused  with  any 
other  species,  but  the  female  is  easily  confused  with 
femoralis  but  can  be  readily  distinguished  by  the  ab- 
sence of  the  spinose  area  on  hind  femora.  There  can 
be  no  question  about  this  female  belonging  here. 
Pipiza  femoralis  is  common  in  Ontario  and  the  hind 
femora  in  both  sexes  bear  spinose  hairs. 

40.    Pipiza  davidsonii  new  species    (Figs.  104,  108) 

Habitat:  California!  Rather  robust;  metallic  black- 
ish, the  thorax  metallic  bluish  black;  hind  femora  very 
slender. 

Length,  7.5  to  9  mm.  Male:  Face  and  frons  shining  metallic  bluish  black; 
thinly  covered  with  whitish  pollen  which  leaves  a  very  narrow  median  facial 
stripe  extending  onto  the  front,  bare  and  shininp:;  pile  rather  lon^,  black;  on 
the  face  appearmg  lighter  colored,  sometimes  white  on  cheeks;  vertical  triangle 
with  lighter  pile  behind.  Antennae  black;  third  joint  obscurely  reddish,  in 
shape  sub-cordate,  scarcely  longer  than  broad ;  second  joint  sometimes  luteous 
apically.  Eyes  with  brownish  or  tawny  pile  above,  more  whitish  below;  post 
orbital  pile  and  cilia  blackish.  Antenna!  process  less  produced  and  less  conical 
than  usual.  Thorax  and  scutellum  shining  metallic  bluish;  finely  and  sparsely 
long  white  pilose,  on  the  humeri  slightly  grayish  pilose;  on  apical  portion  of 
scutellum  with  long  black  hairs  intermixed;  scutellum  without  a  groove. 
Abdomen  shining  metallic  black,  the  usual  areas  opaque;  pile  moderately 
lon^,  light  colored,  the  usual  areas  reaching  sides,  with  black  pue;  hypopygium 
entirely  black  pilose;  basal  portion  of  sexual  organ  broader  than  long.  Legs 
black,  white  pilose;  tips  of  all  femora,  narrow  t^se  of  hind,  base  of  front  four 
tibisB  and  their  tips  and  tarsi,  luteous  reddish;  hind  basitarsi  and  apical  joints 
of  all  tarsi  darker;  hind  femora  very  slender,  not  spinose.  Wings  hyaline; 
stigqia  luteous;  halteres  blackish. 

Holotype,  male,  Walnut  Creek,  California,  no  date 

December  31, 1921 
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or  collector's  label,  but  probably  taken  by  Mr.  Davidson, 
in  the  United  States  National  Museum. 

Paratype,  male,  Fairfax,  California,  April  16,  1913,  in 
the  Museum  of  the  California  Academy  of  Sciences. 

This  species  is  very  readily  recognized  by  the  slender 
femora  and  the  peculiar  narrow  shining  facial  stripe. 

41.    Pipiza  latifronSi  new  species 

Habitat:  California!  Front  very  broad,  nearly  as 
wide  as  face;  face  scarcely  widened  below;  abdomen 
sparsely  and  very  short  white  pilose;  hind  femora 
slender. 

Female:  Len{^h,  7.5  mm.  Face  and  front  deep  shining  black,  very  thinly 
covered  with  whitish  dust,  with  a  few  black  hairs  above  the  antennas  (the  pile 
of  the  head  has  been  brushed  off  to  a  large  extent  but  from  a  careful  examination 
I  believe  the  front  to  have  been  almost  entirely  white  piloee,  although  it  may 
have  been  cinereous  in  front  of  the  ocelli).  Sides  of  face  and  front  to  above 
middle  narrowly,  not  very  conspicuously,  whitish  poUinose.  Antenme  black, 
second  and  third  joints  more  brownish,  second  at  tip  and  third  below  obscurely 
luteous.  Eyes  with  very  short,  sparse  white  pile.  Occipital  cilia  and  pile  of 
posterior  orbits  white.  Thorax  and  scutellum  black  with  a  brassy  reflection 
on  the  dorsum,  leaving  two  broad  median  stripes  shining  steely  black;  pile 
very  short,  white;  scutellum  very  densely  punctured,  finely  granulate.  Ab- 
domen somewhat  shining  deep  black,  densely  finely  punctulate,  with  short 
white  pile;  pile  longer  on  basal  angles,  on  the  usual  dark  pilose  areas  cinereous, 
not  conspicuous.  Legs  black;  tips  of  femora,  narrow  base  of  hind  and  bate  of 
anterior  four  tibiae,  apices  of  all  the  tibiae,  the  hind  ones  very  narrowly,  and 
all  the  tarsi,  yellowish ;  apical  joints  of  all  the  tarsi  a  little  darker;  pile  all  white, 
on  femora  and  hind  tibiae  moderately  long.  Wings  hyaline;  auxiliary  vein 
and  stigma  luteous. 

Holotype,  female,  No.  873,  Mus.  Calif.  Acad.  Sci., 
May  12,  1910,  J.  A.  Kusche  collector. 

Type  locality,  Sobre  Vista,  Sonoma  Co.,  Calif. 

Evidently  close  to  P.  davidsoni  but  the  color  is  mark- 
edly diflFerent  and  the  face  is  much  too  short  and  not 
rounded  so  it  cannot  be  the  female  of  that  species. 
There  are  other  diflFerences. 

42.    Pipiza  quadrimaculata  (Panzer) 

Syrphus  quadrimaculata,  Panzer  Fauna  Germ., 
LXXXVI,  tab.  19,  1802. 

Habitat:  Europe;  Ontario!  United  States;  British 
Columbia.  ''Abdomen  with  two  pairs  of  yellow  spots; 
antennae  short  and  blunt. 

"The  two  large  spots  near  the  base  of  the  abdomen  more  conspicuouft 
than  the  next  two,  which  are  smaller  and  redder;  wings  only  a  little  darkened 
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on  the  middle;  face  and  eyes  with  white  hairs;  frons  chiefly  black  haired  about 
the  vertex  and  base  of  the  antenns,  whitish  between.  Legs  black,  knees, 
base  of  the  tibis  broadly,  and  the  tip  narrowly,  and  tarsi,  reddish  yellow; 
last  three  joints  of  all  tarsi  browned,  hind  basitarsi  quite  yellowish  and  rather 
dilated.  Pubescence  of  the  thorax,  abdomen,  pleurse  and  femora  almost  all 
whitish.    Length  9  mm. 

"An  exammatioi^ of  several  European  specimens  causes  me  to  add:  Male: 
Abdomen  with  a  pair  of  transverse  oblong  yellowish  or  reddish  yellow  spots 
on  the  second  ana  third  segments;  frons  more  shining;  third  joint  of  the  an- 
teniUB  short  and  stumpy,  dark  brown  above  but  reddish  brown  beneath  [this 
mav  refer  to  an  individual  specimen] ;  arista  short  but  longer  than  the  antennae 
and  thicketoed  for  about  two-thirds  its  length.  Abdomen  with  a  little  pale 
pubescence  on  and  about  the  pale  spots  and  about  the  end  of  the  fourth 
segment. 

"Female:  More  shining.  Abdomen  with  verv  little  black  pubescence. 
Dust  spots  on  sides  of  the  front  hardly  visible."  (Verrall). 

This  species  has  been  recorded  from  some  of  the 
States  and  I  have  a  female  from  Ontario.  I  give  Ver- 
rall's  description  almost  word  for  word  although  it  is 
not  a  systematic  one.  No  doubt  can  exist  in  the  de- 
termination of  typical  specimens  but  the  second  pair 
of  spots  are  often  obsolete  or  nearly  so.  In  such  cases, 
the  females  may  be  easily  confused  with  nigripilosa; 
but  the  males  will  be  recognized  by  the  slender  hind 
femora  and  the  yellow  spots  on  the  second  segment. 

43.    Pipiza  tricoloii  new  species 

Habitat:  Ontario!  Yellowish  white  pilose;  face  en- 
tirely black  pilose;  hind  femora  with  inconspicuous 
spines  behind;  wings  slightly  brownish  in  front,  the 
basal  quarter  of  the  sub-marginal  cell  purely  hyaline. 

Male:  Length,  7.5  mm.  Face  and  frons  shining  black,  thinly  covered  with 
white  pollen;  face  receding,  but  less  so  on  lower  half,  black  pilose;  frons  black 
pilose,  above  with  dilutely  yellowish  pile.  Antenme  black,  third  joint  brown, 
sub-cordate;  arista  brown,  its  base  luteous;  vertical  triangle  black  pilose  in 
front,  yellow  behind;  eyes  with  luteous  pile,  lighter  below;  occipital  cilia  black 
except  at  the  vertex,  where  there  are  a  few  yellowish  hairs;  pile  of  posterior 
orbits  whitish  below,  black  in  middle,  yellowish  above.  Thorax  and  scutellum 
shining  bluish  black,  with  luteous  pile;  an  area  of  black  pile  crosses  the  front 
of  the  thorax  and  the  pleursB  above  and  connects  with  the  black  of  the  humeri; 
tip  of  scutellum  with  cinereous  pile.  Abdomen  shining  black  with  the  usual 
areas  sub-opaque;  yellowish  and  yellowish  white  pilose,  with  the  usual  areas 
and  the  hypopygium  black  pilose.  Legs  black;  tip>s  of  all  the  femora,  broad 
base  and  tips  of  tibis,  and  the  first  three  joints  of  tarsi,  piceous  yellow.  Wings 
tinged  with  brownish  in  front,  basal  quarter  of  sub-marginal  cell  hyaline; 
stigma  luteous. 

Holotype,  male.  No.  874,  Mus.  Calif.  Acad.  Sci., 
June  15,  1919,  H.  Curran  collector.  Paratype,  male, 
Orillia,  Ont.,  May  4,  1914  (Curran)  in  author's  collec- 
tion. 

Type  locality,  Jordan,  Ontario. 
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44.    Pipiza  femoralis  Loew    (Figs.  1,  3,  36,  72,  73,  74) 

Loew,  Century,  vi,  No.  38,  1865;  Williston,  Synop. 
N.  Am.  Syrph.,  p.  26  (and  28  albipilosa). 

Habitat:  Ontario!  Quebec,  Ohio,  Pennsylvania.  A 
medium  sized,  moderately  pilose  species,  male  usually 
and  female  always,  with  two  yellow  spots  forming  an 
arcuate  band  on  second  segment;  hind  femora  with  a 
spinose  area  behind  near  end;  face  whitish  pilose. 

Length,  8  to  9  mm.  Male:  Face  and  front  shining,  slightly  metallic  bluish 
black,  ground  color  slightlv  obscured  by  whitish  poUen;  face  receding,  white 
pilose,  sometimes  with  a  few  black  hairs  near  the  mouth  and  on  the  sides 
above;  front  black  pilose  with  white  pile  above  and  often  on  the  sides.  An- 
tennie  black,  second  joint  often  partly  luteous,  third  usually  yellow  below 
basally,  in  shape  sub-cordate;  ansta  brownish,  its  base  sometimes  lighter; 
vertical  triangle  white  pilose,  a  few  dark  hairs  in  front;  post  orbital  pile  white; 
occipital  cilia  black;  eyes  with  dnerescent  pile.  Thorax  and  scutellum  shining 
bluish  black,  white  pilose,  usually  with  a  few  black  hairs  on  the  humen. 
Abdomen  shining  bluish  black,  with  sub-opaque  areas  as  follows:  one  on  second 
segment,  narrowed  in  middle  and  omitting  the  sides,  an  abbreviated  fascia 
on  anterior  margin  of  third  and  fourth  segments  and  a  similar  fascia  on  apex 
of  third  segment,  widened  in  the  middle  so  as  almost  to  join  the  anterior 
fascia;  second  segment  with  an  interrupted  yellow  band  terminating  some 
distance  from  the  side  margins;  these  spots  vary  in  size  and  become  cmolete 
(var.  albipilosa  Will.)  or  sub-obsolete,  appearing  as  yellowish  patches  in 
certain  lights,  but  they  are  never  very  lar^;  their  inner  ends  are  truncate, 
the  outer  more  or  less  pointed,  the  longer  side  of  the  triangle  formed  by  each 
spot  being  in  front.  Pile  white,  moderately  long,  with  shorter  black  pile  on 
the  opaque  areas  except  those  on  anterior  half  of  second  segment.  L^  black; 
hind  femora  incrassate,  near  end  below  bearing  one  or  two  rows  of  spinose 
hairs;  tips  of  all  femora,  anterior  four  tibisa  and  base  of  hind  ones,  and  first 
two  joints  of  front  four  tarsi,  yellow;  front  and  middle  tibm  with  a  piceous 
band  beyond  middle,  hind  tibise  and  basal  two  joints  of  their  tarsi  piceous; 
apical  three  tarsal  joints  blackish.  Wings  faintly  or  moderately  clouded  with 
brownish  across  middle,  fading  out  apically  and  posteriorly,  almost  hyaline 
in  some  specimens;  stigma  luteous. 

Female:  Front  slightly  narrowed  above,  white  pilose,  with  black  pile  im- 
mediately above  the  base  of  the  antennae  and  a  few  black  hairs  in  front  of  the 
ocelli;  pollinose  side  sp>ots  broadly  connected  with  side  stripes  of  face,  their 
upper  ends  rounded.  These  spots  leave  a  polished  area  between  them  about 
lyi  times  width  of  one  sp>ot.  Spots  on  second  segment  broader  and  more 
squarish  than  usual  in  male,  with  outer  ends  more  rounded.  Fifth  segment 
black  pilose;  tarsi  lighter  colored,  mostly  yellowish.  Wings  usually  more 
distinctly  clouded,     rile  sparser  and  shorter. 

Twenty  specimens  from  various  parts  of  Ontario. 

Very  great  confusion  exists  at  present  as  regards  the 
identity  of  femoralis  and  festiva,  and  I  am  not  able 
entirely  to  clear  up  the  matter.  So  far  as  I  know,  the 
only  specimens  of  f estiva  (?)  which  have  been  taken  in 
America,  are  females  with  much  darkened  wings;  of 
these  I  have  taken  several  specimens.  In  1914  Dr. 
Williston  determined  for  me  two  females  as  this  species, 
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together  with  a  male,  which  I  am  sure  does  not  belong 
to  f estiva.  He  also  determined  as  albipilosa  two  males 
which  are  distinctly  different ;  one  of  these  bears  almost 
obsolete  yellow  spots  and  is  certainly  femoralis,  while 
the  other  is  larger,  fully  10  mm.,  and  much  more  like 
my  severnensis  which  he  labelled  as  a  new  species  near 
puella.  This  larger  specimen,  which  is  not  described 
in  this  work,  apparently  is  different  from  severnensis 
and  femoralis  and  has  the  wings  very  slightly  clouded. 
Until  more  specimens  are  available  for  examination  I 
prefer  to  retain  this  as  doubtful.  I  do  not  believe  the 
true  f estiva  occurs  in  America.  I  have  European  speci- 
mens of  f estiva,  noctiluca,  luteitarsis,  and  all  the  closely 
allied  species.  In  most  of  these  the  hind  femora  are 
more  enlarged  than  in  femoralis  but  in  no  case  is  the 
triangular  production  near  the  end  present  to  a  marked 
degree.  P.  luteitarsis  has  the  hind  femora  (fig.  37)  slightly 
less  produced.  I  reproduce  the  description  of  f estiva  as 
given  by  Williston,  but  believe  we  must  discard  this 
species  as  American. 

45.    Pipiza  f  estiva  (Meigen) 
Meigen,  Syst.  Beschr.,  Ill,  243,  2,  1822. 

Habitat:  Europe;  North  America?  "Male  and  female:  Length,  6.5  to 
10.5  mm.  Front  and  face  long  white  pilose,  below  the  ocelli  and  above  the 
base  of  the  antenns  in  the  female  blackish  pilose.  Antennce  brown,  third  joint 
trapezoidal.  Thorax  white  pilose;  posterior  parts  of  second  and  third  segments 
black  pilose;  second  segment  with  a  variable  yellow  band,  'sometimes  sulphur 
yellow,  at  other  times  reddish  yellow;  anterior  margin  concave  (?)  or  straight; 
sometimes  interrupted  by  a  distinct  black  space,  at  other  times  only  by  a  dark 
line'  (Schiner).  Legs  yellow,  with  black  femora;  tibis  more  or  less  brown 
in  the  middle.  Wings  hyaline  on  basal  half,  externally  blackish  or  smoky 
brown  fading  out  towards  the  margin;  stigma  dark  luteous."  (Williston). 

The  species  varies  considerably  and  the  range  in 
area  of  the  yellow  spots  is  much  as  in  femoralis.  In 
my  specimens  of  luteitarsis  the  wings  are  only  slightly 
darkened  apically. 

46.    Pipiza  sevemensiSi  new  species 

Habitat:  Ontario!  Whitish  pilose;  venter  of  fourth 
segment  slightly  emarginate  in  the  middle ;  femora  with 
spinose  area. 

Male:  Length,  9  mm.  Face  broad,  thinly  whitish  pollinose  except  a  verv 
narrow  shining  central  stripe;  black  pUose,  the  frons  and  middle  of  face  with 
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lighter  pile;  pile  of  vertical  triangle  long,  whitish.  Antenme  black,  whitish 
pollinoee;  third  joint  nearly  as  m»d  as  long,  sub-quadrate.  Eyes  whitish 
pilose,  appearing  yellowish  m  some  lishts;  pile  of  posterior  orbits  long,  whitish; 
occipital  cilia  bbckish.  Thorax  and  scutellum  slightly  shining  bluish  black 
with  long  whitish  pile.  Abdomen  bluish  black,  not  much  shining,  black  pilose; 
on  each  segment  a  large  pair  of  triangular  spots  of  long  white  pile,  narrowly 
separated;  sides  of  abdomen  mostly  long  wnitish  pilose;  hvpopygium  black 

Eilose;  venter  of  fourth  segment  a  little  emareinate  in  midole  at  apex,  hcgfl 
lack,  whitish  pilose  except  apical  quarter  of  hind  femora  which  bear  black 
pile;  tips  of  all  femora  and  tibi«  at  base  yellow;  anterior  tibise  and  the  tarsi 
piceous,  the  last  two  joints  of  hind  tarsi  black;  hind  femora  moderately  en- 
larged, near  end  with  the  usual  spinose  area.  Wings  luteous  hyaline,  the  basal 
third  lighter. 

Holotype,  male,  No.  875,  Mus.  Calif.  Acad.  Sci., 
July  31,  1913,  H.  Curran  collector. 

Type  locality,  Severn  River,  Ontario. 

Allied  to  femoralis ,  but  slightly  larger,  with  the  black 
and  white  pile  clearly  defined,  giving  a  neater  appear- 
ance even  though  the  pile  is  longer.  The  mostly  black 
pilose  face,  more  yellowish  wings  and  emarginate  venter 
of  fourth  segment  will  at  once  distinguish  this  species. 
The  Severn  River  here  referred  to  is  a  small  river  run- 
ning from  Lake  Simcoe  to  Georgian  Bay,  and  not  the 
river  of  that  name  emptying  into  Hudson  Bay. 

47.    Pipiza  oregona  (Lovett)     (Fig.  29) 

Lovett,  Proc.  Cal.  Acad.  Sci.,  4th  ser.,  vol.  ix,  p.  246, 
August,  1919,  (New  Oregon  Diptera) 

Habitat:  Oregon!  California!  An  entirely  black, 
light  pilose  species;  readily  distinguished  from  any  other 
by  the  entirely  black  legs  and  narrowly  contiguous  eyes. 

Length,  7.5  to  9  mm.  Male:  P'ace  and  frons  shining  black,  lightly  dusted 
with  whitish  pollen;  face  entirely  whitish  pilose  or  with  a  few  black  hairs  in 
middle;  front  black  pilose,  lighter  above;  vertical  triangle  cinerescent  pilose, 
with  black  hairs  in  front.  Antennse  black;  third  joint  sub-cordate,  reddish 
brown  or  brownish,  with  the  rather  thick  arista  of  the  same  color  but  darker 
towards  tip.  Eyes  only  actually  touching  for  about  seven  facets,  whitish 
pilose;  i)ost  orbital  pile  whitish;  occipital  cilia  black.  Thorax  and  scutellum 
slightly  shining  black,  with  luteous  or  yellowish  white  pile;  thorax  across  the 
front  narrowly  blackish  pilose,  continued  back  on  the  sides  behind  the  humeri, 
or  with  only  a  few  black  hairs  in  front ;  pleurse  whitish  pilose.  Pile  of  scutellum 
more  whitish  than  on  the  thorax.  Abdomen  slightly  metallic  bluish  black, 
the  usual  areas  darker  and  with  black  pile;  elsewhere  the  pile  is  lighter  and 
lon|;er;  hypopygium  mostly  whitish  pilose  above,  black  pilose  below.  Legs 
entirely  black,  white  pilose;  anterior  tibise  yellow  pubescent  below  apically; 
knees  black  pilose;  tarsi  below  velvety  reddish  pubescent;  femoral  spinose 
area  well  marked.  Wings  clouded  with  luteous  or  brownish,  more  so  m  the 
middle;  stigma  luteous. 

Redescribed  from  two  paratypes  and  an  additional 
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specimen  from  Walnut  Creek,  Calif.    This  latter  speci- 
men was  destroyed  in  transit  at  a  later  date. 

In  this  species  the  face  is  short  and  evenly  thinly 
poUinose  with  no  median  bare  stripe. 

48.    Pipiza  macrofemoraliSi  new  species    (Figs.  55,  56,  57) 

Habitat:  Oregon!  Dark  species;  hind  femora  excep- 
tionally thickened  for  a  Pipiza;  eyes  contiguous  for  a 
slightly  shorter  distance  than  usual;  antennae  entirely 
blackish;  hind  femora  thickest  beyond  the  middle. 

Male:  Length,  7.5  to  8  mm.  Face  and  frons  shining  black,  slightly  ob- 
scured by  whitish  pollen;  pile  black,  rather  long.  Antennae  black;  third  joint 
rather  finely  whitish  pollinose,  in  shape  square  with  the  lower  corner  produced 
forward.  Eyes  brownish  black  pilose;  vertical  triangle  with  lighter  pile  behind 
and  a  few  yellowish  hairs  at  vertex.  Thorax  and  scutellum  shining  black  with 
a  slightly  bluish  reflection;  pile  whitish,  across  front  of  thorax  and  anterior 
sides  of  dorsum  blackish  pilose;  pile  of  pleurae  white.  Abdomen  shining  black, 
the  usual  areas  sub-opaque;  pile  black,  with  the  usual  areas  white  or  whitish; 
first  segment  short  black  pilose;  hypopygium  black  pilose.  Legs  black;  knees 
except  hind  ones,  and  tips  of  front  four  tibiae  and  their  tarsi,  reddish  yellow; 
hind  basitarsi  and  following  joint  dilutely  reddish;  anterior  four  tarsi  more 
distinctly  reddish  at  base,  the  tips  becoming  almost  black;  hind  femora  very 
much  thickened,  with  a  well  marked  spinose  area.  Wings  cinereous  hyaline; 
stigma  brown ;  last  section  of  fourth  vem  moderately  curved. 

Holotype,  male,  No.  876,  Mus.  Calif.  Acad.  Sci., 
June  8,  1917,  F.  R.  Cole,  collector.  Paratype,  male. 
Hood  River,  Oreg.,  May  25,  1917,  F.  R.  Cole,  collector. 

Type  locality,  Hood  River,  Oregon. 

A  very  well  marked  species.  The  shape  of  the  third 
antennal  joint  is  peculiar  and  cannot  be  accurately  de- 
scribed as  sub-cordate.  Since  this  description  was  pre- 
pared a  female  of  a  second  species,  described  below  as 
grandifemoralis,  has  been  received  from  Mr.  W.  M. 
Davidson,  which  I  at  first  thought  might  belong  here. 
However,  upon  examination  several  marked  differences 
were  noted.  In  grandifemoralis  the  hind  femora  are 
more  swollen  and  broadest  at  the  middle,  the  third 
antennal  joint  is  larger  and  marked  with  yellow,  the 
pile  of  the  head  is  almost  entirely  white,  the  color  of 
the  thorax  is  more  metallic  bluish  and  the  fly  is  slightly 
more  robust. 

49.    Pipiza  grandifemoraliSi  new  species    (Figs.  105,  106,  107) 

Habitat:  California!  Mostly  whitish  pilose;  hind 
femora  greatly  enlarged,  largest  at  the  middle. 
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Length,  9.5  mm.  Female:  AnteniuB  black;  second  joint  luteotis,  third 
sometimes  reddish  brown,  sub-cordate,  IH  times  longer  than  wide;  arista 
brownish.  Face  and  front  shining  black,  the  former  covered  with  whitish 
dust  extending  narrowly  up  sides  of  front  and  enlar^ng  below  middle  to  form 
sub-triangular  spots  which  do  not  occupy  half  the  width.  Immediately  below 
these  spots  is  a  rather  broad  transverse  carina  occupying  over  ^  the  width 
on  each  side.  Except  for  a  few  black  hairs  above  the  antenme  the  pile  is 
whitish ;  a  bare  area  below  the  antenne  extending  as  a  narrow  V  to  oral  margin. 
Front  noticeably  wider  than  usual  with  the  pile  oyer  the  pollinose  spots  dire^ed 
inwards.  Thorax  and  scutellum  slightly  shining  witn  an  obscure  metallic 
bluish  or  greenish  blue  tinge,  entirely  whitish  pilose;  scutellum  without  a 
groove.  Abdomen  shining  metallic  bluish  black,  only  the  broad  black  pilose 
hind  margins  of  second  and  third  segments  appearing  darker,  these  pilose  areas 
not  reaching  sides;  elsewhere  the  pile  is  rather  short  grayish  white,  longer  bas- 
ally;  apex  of  terminal  segments  with  a  few  scattered  black  hairs.  Legs  black; 
tips  of  all  the  femora,  base  of  hind  tibis,  broad  base  of  anterior  four  tibin 
and  their  tips,  and  first  two  joints  of  anterior  four  tarsi,  yellowish;  middle  of 
anterior  four  tibis  and  apical  joints  of  their  tarsi,  piceous.  Wings  hyaline  or 
with  cells  on  the  apical  half  luteous  in  their  middle;  stigma  luteous;  halteres 
yellow. 

Holotype,  female,  reared  by  Mr.  W.  M.  Davidson, 
labelled:  ''Bred  from  larva  aphidophagous  on  Hetero- 
meks  arbutifoliay  San  Jose,  Cal.,  July  24,  1912.";  in  the 
United  States  National  Museum. 

Paratype,  female,  Mus.  Calif.  Acad.  Sci.,  Sobre  Vista, 

Sonoma  Co.,  Calif.,  May  12,  1910,  (J.  A.  Kusche)  col- 
ector. 

Unfortunately  no  pupal  case  accompanied  the  holo- 
type.  The  note  on  the  larval  habit  is  of  interest  as 
showing  the  habits  of  the  immature  stages  of  this  genus. 
I  have  frequently  observed  that  Syrphid  larvae  of  some 
species  are  more  common  than  the  adults,  due,  no 
doubt,  to  the  fact  that  these  larvae  are  very  often  heavily 
parasitized.    For  further  notes  see  macrofemoralis. 


Unrecognizable  Species. 
Pipiza(?)  crassipes  (Bigot) 
Bigot,  Ann.  Soc.  Ent.  France,  Ser.  6,  III,  p.  557,  1884. 

Habitat:  North  America.  Length,  7  mm.  "Female:  Black,  a  little  shining, 
almost  bare;  antenna;  with  third  joint  and  arista  yellow;  face  evenly  finely  gray- 
ish p>ollinose.  Slightly  white  pubescent  on  the  pleursB  and  femora.  Halteres 
testaceous.  Wings  a  little  brownish,  hyaline  at  base;  stigma  brownish.  Knees 
yellow,  hind  legs  and  basitarsi  considerably  swollen."     (Bigot:  translation.) 

Pipizella(?)  apisaon  (Walker) 

Chrysogaster  Apisaon  Walker,  List,  III,  p.  572, 1^9. 
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Habitat:  New  York.  WilHston,  Synop.  N.  Am. 
Syrph.,  p.  291,  makes  the  following  remark  on  this 
species:  ''It  is  not  impossible  that  Chrysogaster  apisaon 
Walker,  is  the  same  as  this  (C.  pulchellus).  At  least 
the  hairy  eyes  and  elongate  antennae  indicate  that  it  is 
a  Pipiza  (Pipizella)  or  Psilota.'' 

There  is  little  doubt  in  my  mind  but  that  the  above 
species  is  one  of  those  described  in  this  paper,  but  which 
species  it  is  impossible  to  tell  without  an  examination 
of  the  type. 

Appendix 

Evolution  in  the  Genus  Cnemodon 

While  it  is  not  intended  in  this  paper  to  go  into  the 
evolution  of  the  genera,  it  has  been  found  that  the  genus 
Cnemodon  as  limited  in  the  body  of  this  paper,  presents 
many  characters  of  interest  to  the  student  of  evolution. 
It  seems  that  this  genus  is  at  the  present  time  under- 
going many  modifications  in  structure.  The  specimens 
before  me  exhibit  an  exceptionally  wide  range  of  charac- 
ters and  it  is  an  easy  matter  to  trace  the  species  through 
from  the  most  simple  form,  unicolor,  to  the  more 
specialized  myerma,  which  is  evidently  the  highest  form 
known. 

C.  unicolor  possesses  neither  the  usual  slender  proces- 
ses on  the  middle  coxae  nor  the  hind  trochanteral 
processes.  It  does,  however,  possess  the  typically  pro- 
duced middle  tibiae,  and  for  this  reason  is  included  in 
the  genus  Cnemodon.  It  has  also  the  typical  Cnemodon 
shape,  but  is  closely  approached  in  that  by  Pipizella 
fraudulenta.  From  this  species  the  natural  step  is  to 
C.  intermedia,  which  possesses  only  the  processes  on 
the  middle  coxae  and  because  of  this  fact  is  a  species  of 
especial  interest.  C.  cevelata  has  developed  the  hind 
trochanteral  processes  but,  although  of  the  typical 
shape,  they  are  not  as  long  as  in  the  following  species, 
and  are  not  shortened  with  the  ends  rounded,  as  occurs 
in  the  more  specialized  forms.  C.  calcarata  and 
elongata  are  closely  related  but  the  latter  has  the  longest 
processes  to  be  found  in  the  genus.    The  next  step  is 
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apparently  the  development  of  hind  coxal  spurs,  found 
to  be  small  and  inconspicuous  in  lovetti  but  stronger  in 
coxcUis  and  rita. 

A  new  development  occurs  in  all  the  species  following 
these  In  pisticoides  the  venter  of  the  third  segment  is 
carinate  at  the  end ;  in  auripleura  the  venter  of  the  fourth 
segment  also  is  carinate  at  the  immediate  base,  but 
here  the  carina  of  the  fourth  segment  is  sometimes  very 
slight  and  rugose  while  in  carinata  it  is  well-marked. 

In  the  species  which  follow  the  hind  trochanteral 
process  is  much  shorter  with  the  end  rounded.  Wth 
the  development  of  the  ventral  spurs  there  is,  also,  a 
marked  tendency  for  the  middle  coxal  processes  to 
disappear. 

No  one  seems  ever  to  have  understood  the  reason  for 
the  development  of  these  remarkable  processes  on  the 
legs.  It  is  possible  that  they  serve  some  purpose  during 
copulation.  Possibly  the  knobs  on  the  end  of  the  tro- 
chanteral processes  fit  into  the  abdomen  of  the  female 
at  its  base,  or  into  the  sides  of  the  scutellum,  but  they 
are  rather  close  together  for  the  latter  purpose. 

However,  with  the  development  of  the  ventral  ab- 
dominal spurs,  it  appears  that  the  use  for  the  trochan- 
teral processes  is  disappearing.  It  would  therefore  seem 
that  the  two  must  serve  the  same  purpose.  If  such  is 
the  case,  a  most  interesting  question  arises:  Why 
should  it  be  necessary  to  develop  the  coxal  and  tro- 
chanteral processes  in  order  to  later  develop  the  ventral 
spurs?  It  would  seem  that  the  development  of  the 
ventral  spurs  should  have  occurred  naturally  without 
the  intervening  development  of  the  processes,  but  the 
evidence  indicates  that  this  was  not  the  case.  It  is 
also  remarkable  that  so  far  all  the  species  bearing  the 
ventral  spurs  occur  in  the  vicinity  of  the  Great  Lakes. 
That  such  species  may  be  developed  on  the  Pacific 
Coast  is  to  be  expected  because  of  the  presence  there 
of  two  species,  albipleura  and  auripleura,  which  fall 
immediately  below  the  spur  bearing  forms.  It  will  be 
interesting  to  watch  the  development  in  this  region  and 
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to  note  the  first  appearance  of  the  more  specialized 
forms. 

My  first  record  of  the  ventral  spur  bearing  species 
is  ontarioensis,  at  Guelph,  Ontario,  June  13,  1913.  The 
next  record  is  trochanterata,  Illinois,  May  10,  1914. 
The  former  species  is  undoubtedly  the  lowest  member 
of  the  group,  with  the  second  following.  Both  of  these 
are  larger  than  the  average  Cnemodon.  C.  myerma  and 
venteris  were  both  taken  in  1919.  In  appearance  ven- 
teris  approaches  more  closely  the  typical  Cnemodon. 

It  must  not  be  thought  that  the  other  genera  are 
devoid  of  evolutional  interest.  Pipizella  and  Pipiza 
both  present  forms  which  are  very  important.  In  the 
latter  genus  species  occur  with  slender  hind  femora  and 
others  with  remarkably  thickened  femora  with  many 
forms  intermediate  between  these  extremes.  Heringia 
shows  a  great  deal  of  variation  in  the  hypopygium  and 
in  the  specialization  of  the  fourth  segment,  as  well  as  in 
other  structures.  In  these  genera  many  gaps  occur  and 
it  is  not  possible  to  trace  the  species  definitely  from  one 
to  the  other,  although  I  have  examined  most  European 
and  all  North  American  species  but  one.  Pipizella  is 
even  more  difficult  to  trace  through  although  it  is 
quite  evident  that  P.  fraudulenta  is  either  the  highest 
or  the  lowest  form. 

A  suggested  tree  of  relationship  is  given  on  the  next 
page.  It  will  be  noticed  that  all  the  genera  are  traced 
from  a  common  ancestor,  but  all  developed  along  dif- 
ferent lines  and  for  the  genus  Pipiza  no  direct  connection 
can  be  found.  Its  broad  face,  with  practically  nothing 
in  common  with  the  other  genera  except  the  dark  color 
and  the  pilose  face,  eyes  and  abdomen,  clearly  indicates 
considerable  separation. 
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PipLxa  lemoralli.  bead,  thowllv  wide  tma. 

PIpbella  modcau,  milr,  ahowlni  nurow  taa  and  horiunUl  I 

Pipiu  rcmorelii.  bind  le|. 

Cnemodan  calcaiaU,  middle  tlbU  thowlii«  fraove  btncath. 

PipiKlli  pubwxu,  'middle  UbU.  laotie. 


^modon  daksrata.  middle  IJt^.  fen 

Piplzrlla  pubMCdu!  malr. 
PipiHlla  Iraudulcnta.  am 
Pipinlla  modMU,  anunn 


CAUK»mA  ACAjiiuy  OF  acnNcn 


».     Plptai  orccont.  uiqier  portion  of  head.  ■howiOE  nuTOwly  condsuoiu  tyea. 
*"      P^tea  nififpaoK,  head  at  female.  i*.   Cnniuidan  carvalUi.  wing. 

" ' — >,  bead  of  female.  ii.   CDemodoo  latermedfa.  femak,  «ln|. 

J*.   Plpin  femoraU*.  wins 


M.   Pipin  lemoraU*,  wna. 

J7.  Plplta  lutdtvU.  hlDd  temora. 
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PJplKlU  pubnant,  atlgu. 

Hetlnila,  bHiIb. 
Plplia,  ariita. 

Cnemodon  unlcolor.  nulc.  mlddk  Ubli. 
Crwmodan  Inlermedla,  mile.  mUdle  tibia. 
Cnemodon  InCennedia,  male,  middle  ctja.  ibairii 
Cnemodoo  doncau.  male,  middle  tIMa. 
Cnemodon,  tyi^cal  hind  trodianUnl  prooc**. 
Cnemodon  okanta,  male,  middle  tibia. 
Cnemadon  cevelata,  mate,  middle  tibia. 
Cnemodon  cevelata,  male,  h'   '  ' 
Cnemodon  coaall*.  male,  hit 
Coemodon  lovettl,  male. 


Le.  hind  coxal  l^ur. 
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55.  56.  57.    Pipixa  macrofemoralis.  male,  hind  femora,  antenna  and  head. 
58.    Cnemodon  pisticoides,  male,  cross  section  of  third  segment;  m,  rugose  base;  b,  carinate 
end  of  segment. 

Cnemodon  carinata.  male;  «,  carinate  venter  of  third  segment;  b,  carinate  baae  of  fourth 
segment. 

Cnemodon  venteris,  male,  cross  section  of  fourth  segment. 

Cnemodon  ontarioensis.  male,  cross  section  of  fourth  segmenL 

Cnemodon  myerma.  male,  cross  section  of  fourth  segment. 

Cnemodon  venteris.  male,  antenna.  64.    Cnemodon  venteris,  female,  antenna. 

Cnemodon  venteris.  male;  s,  hind  trochanteral  j^rooem. 

Cnemodon  myerma.  male;  m  and  b  as  in  65. 

Cnemodon  ontarioensis,  female,  antenna. 

Cnemodon  ontarioensis,  male,  antenna. 

Cnemodon  myerma.  antenna,  male  and  female. 

Pipisa  nigripilosa,  antenna.  71.    Hpisa  nigripilosa,  hind  femofa. 


59. 

60. 
61. 
62. 
63. 
65. 
66. 
67. 
68. 
69. 
70. 


72,  73.  74.    Pipisa  femoralis,  antennae  of  two  extremea  and  head  of  male. 
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—1,  lOJ.    PiplKlbi  pulchellg  baolul.  bnd  and  intRuu. 

104.  PIplB  davldnnl.  hind  leg:  a.  [ongKudlnal  cuiu  with  lubiippmaed  pile  below- 

105,  IK.  107.    PIplB  itandlfFinorallt,  bind  femon.  viwnu  ana  had  (outllot  oolr). 
lot.     PIpiu  dividionl.  hod. 
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PRELIMINART  DIAGNOSES  OF  MORE  NEW  SPECIES  OF 

REPTILES  FROM  ISLANDS  IN  THE  GULF 

OF  CALIFORNIA,  MEXICO 

By 
JOHN  VAN  DBNBURGH 

Curator  of  the  Department  of  Herpetology 

AND 
JOSBFH  R.  SLBVm 

Assistant  Curator  of  the  Department  of  Herpetology 


A  number  of  new  reptiles  secured  by  the  Academy's  expedition 
to  the  Gulf  of  California  were  described  in  these  Proceedings  in 
July  of  this  year.  (Vol.  XI,  1921,  pp.  95-98).  Preliminary 
diagnoses  of  several  others  are  given  in  the  following  pages. 

Uta  nolascensiSi  new  species 

Diagnosis. — ^A  member  of  the  U.  stansburiana  group.  Size 
small.  Dorsal  scales  very  small  but  imbricate  and  keeled. 
Caudals  keeled  and  mucronate.  Color  above  grayish  or  light 
blue  becoming  yellowish  or  olive  on  the  head  and  tail,  without 
any  dark  or  light  markings  except  sometimes  a  few  scattered  pale 
blue  dots  on  single  scales.  A  large  blackish  blue  blotch  behind 
axilla  and  often  another  in  front  of  shoulder.  Jaws  and  side  of 
head  sometimes  yellowish.  Lower  surfaces  light  indigo  through- 
out or  whitish  on  feet,  distal  part  of  tail,  and  middle  of  chest 
and  belly.  Femoral  pores  13  to  16,  average  in  twenty  thighs 
14.5. 
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Type. — California  Academy  of  Sciences  No.  50508;  collected 
by  Joseph  R.  Slevin,  on  San  Pedro  Nolasco  Island,  Gulf  of 
California.  Mexico,  April  17.  1921. 

Sceloponis  monsenrntensiSy  new  species 

Diagnosis. — Closely  related  to  5.  rufidorsum,  S.  zosteromus, 
and  5.  lineatulus.  Middorsal  and  dorsolateral  light  lines  usually 
present.  Dorsal  scales  in  a  row  between  interparietal  plate  and 
base  of  thighs  26  to  30.  Femoral  pores  18  to  22;  average  in 
twenty-four  specimens  19.7.  Adult  niales  with  parallel  dark 
lines  on  lateral  scales.  Back  usually  conspicuously  spotted  with 
pale  blue. 

Type. — California  Academy  of  Sciences  No.  50509;  collected 
by  Joseph  R.  Slevin  on  Monserrate  Island,  Gulf  of  California, 
Mexico,  May  24,  1921. 

Cnemidophorus  catalinensiSi  new  species 

Diagnosis. — ^Anterior  nasal  not  in  contact  with  second  supra- 
labial.  A  few  rows  of  moderately  enlarged  granules  on  posterior 
surface  of  forearm.  No  longitudinal  markings.  Color  above 
grayish  brown,  paler  on  head  and  tail,  with  granular  surfaces  of 
limbs,  body  and  neck,  except  central  nuchal  region,  finely  reticu- 
lated with  darker  brown  and  with  very  numerous  small  discrete 
whitish  spots  two  to  five  granules  in  diameter.  Lower  lateral 
regions  of  body  and  neck  and  most  of  the  lower  surfaces  suffused 
with  black.  Femoral  pores  15  to  18;  average  of  twent>'-four 
thighs  17. 

Type. — California  Academy  of  Sciences  No.  50507;  collected 
by  Joseph  R.  Slevin  on  Santa  Catalina  Island,  Gulf  of  California, 
Mexico,  June  12,  1921. 


Verticaria  ceralbensis,  new  species^ 

Diagnosis. — Two  or  three  dorsal  lines.  Supraoculars  three. 
Scales  of  collar  normally  smaller  at  its  edge.  Second  supraocular 
in  contact  with  frontal.  No  red  on  sides  or  back  of  body.  No 
orange  below.  Tip  of  tail  not  blue.  Size  much  larger  than  any 
other  Verticaria.  Ground  color  between  lateral  light  stripes 
with  light  spots  or  vertical  bars.  Hind  limbs  coarsely  reticulated 
with  black  and  gray.  Tail  not  striped.  Throat  often  slaty  or 
black. 

Type. — California  Academy  of  Sciences  No.  50510;  collected 
by  Joseph  R.  Slevin  on  Ceralbo  Island,  Gulf  of  California, 
Mexico,  June  6,  1921. 
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Verticaxia  espiritensiSi  new  species 

Diagnosis. — A  single  middorsal  line,  forked  on  the  neck  for  a 
distance  of  two  to  fourteen  millimeters,  not  forked  posteriorly. 
Supraoculars  normally  three.  Scales  on  collar  largest  at  its  edge. 
Second  supraocular  usually  in  contact  with  frontal.  No  red  on 
back  or  sides  of  body.    Often  orange  below. 

Type. — California  Academy  of  Sciences  No.  50511;  collected 
by  Joseph  R.  Slevin  on  Espiritu  Santo  Island,  Gulf  of  California, 
Mexico,  June  1,  1921. 

Verticaria  hyper]rthra  schmidtii  new  subspecies 

Diagnosis. — A  single  middorsal  line,  forked  anteriorly  for  a 
distance  of  one  to  fifteen  millimeters,  not  forked  posteriorly. 
Supraoculars  normally  four.  Scales  of  collar  largest  at  its  edge. 
Second  supraocular  usually  without  granules  between  it  and 
frontal  plate.  No  red  on  sides  or  back  of  body.  Usually  more 
or  less  orange  below. 

Type. — California  Academy  of  Sciences  No.  50512;  collected 
by  Joseph  R.  Slevin  on  San  Marcos  Island,  Gulf  of  California, 
Mexico,  May  12,  1921. 

This  subspecies  occurs  also  on  the  peninsula  of  Lower  Calif- 
ornia.   It  gives  us  pleasure  to  name  it  for  Mr.  Karl  P.  Schmidt. 

Verticaria  franciscensiSi  new  species 
Diagnosis. — A  single  middorsal  line,  forked  anteriorly  for  a 
distance  of  two  to  eight  millimeters,  usually  forked  or  broadened 
posteriorly.  Supraoculars  normally  three.  Scales  of  collar  very 
rarely  largest  at  its  edge.  Second  supraocular  usually  in  contact 
with  frontal.  No  red  on  back  of  body  and  usually  none  on  sides. 
Blue  below,  without  orange. 

Type. — California  Academy  of  Sciences  No.  50513;  collected 
by  Joseph  R.  Slevin  on  San  Francisco  Island,  Gulf  of  California, 
Mexico,  May  30,  1921. 

Lampropeltis  catalinensiSi  new  species 

Diagnosis. — No  transverse  markings;  a  dark  purplish  brown 
longitudinal  dorsal  band  about  five  scales  wide  from  head  to  end 
of  tail.  All  lateral  scales  yellowish  white  with  narrow  purplish 
brown  borders.  Along  the  middorsal  line,  at  nearly  regular  in- 
tervals of  three  or  four  scales,  are  small  yellowish  white  spots 
on  single  scales.  Head  dark  brown  above  and  laterally,  with 
small  yellowish  white  markings  on  internasals,  prefrontals, 
temporals,  oculars,  loreal,  nasals,  rostral,  and  labials.  Lower 
surfaces  chiefly  black,  marbled  with  yellowish  white  laterally 
on  most  of  the  gastrosteges,  and  centrally  on  a  few;  the  distal 
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urosteges  and  the  genials  and  gulars  yellowish  white  with  black 
or  dark  brown  margins.  Superior  labials  8-8.  Scale  rows  23. 
Gastrosteges  228.    Urosteges  63. 

Type. — California  Academy  of  Sciences  No.  50514;  adult 
male,  collected  by  Joseph  R.  Slevin  and  Joseph  C.  Chamberlin, 
on  Santa  Catalina  Island,  Gulf  of  California,  Mexico,  June  12, 
1921. 

Crotalus  tortugensiSi  new  species 

Diagnosis. — Similar  to  Crotalus  atrox,  but  with  dorsal  rhombs 
differently  marked.  Margins  of  rhombs  much  darker  than 
central  portions  which  usually  include  on  each  side  a  group  of 
lighter  scales  as  pale  as  the  general  dorsal  ground  color.  These 
light  areas  in  the  rhombs  may  spread  and  be  connected  across 
the  back.  The  coloration  suggests  that  of  C.  molossus,  although 
the  light  borders  of  the  rhombs  are  very  incomplete. 

Type. — California  Academy  of  Sciences  No.  50515;  collected 
by  Joseph  R.  Slevin,  on  Tortuga  Island,  Gulf  of  California, 
Mexico,  June  22,  1921. 
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XVIII 
FOSSIL  CHITONS  OF  WESTERN  NORTH  AMERICA. 


BY 
S.  STILLMAN  BERRY 

REDLANOS,  CALIFORNIA 

Introduction 

Begun  primarily  as  a  simple  record  of  the  occurrence  of 
chitons  in  the  later  Tertiary  and  Quaternary  deposits  of  south- 
em  California,  the  unexpected  accretion  of  altogether  unusual 
amounts  of  material  from  ever-increasing  sources  has  neces- 
sarily impelled  a  widening  in  scope  of  the  work  in  hand  until 
it  is  now  frankly  offered  as  a  monographic  survey  of  the  known 
fossil  Polyplacophora  of  western  North  America. 

Chitons  are  not  generally  considered  as  having  much  im- 
portance as  fossils,  and,  taking  the  world  as  a  field,  surprisingly 
few  fossil  species  or  even  specimens  have  been  brought  to 
light  and  recorded.  Yet  there  are  reasons  for  believing  that 
the  members  of  this  group,  when  they  do  occur,  have  an  in- 
trinsic value  as  paleontologic  criteria  rather  above  that  of  most 
groups  of  Mollusca.  At  any  rate,  it  is  not  altogether  well  to 
neglect  them.  The  chief  reasons  for  believing  that  the  chitons 
furnish  relatively  conservative,  and  therefore  correspondingly 
dependable,  indices  are:  firstly,  that  on  the  Pacific  Coast  of 
North  America  this  group  is  by  no  means  of  rare  occurrence  in 
the  later  fossiliferous  horizons,  as  has  been  more  or  less  im- 
plicitly assumed  in  the  past,  but  attains  a  development  paral- 
leled only  by  the  remarkable  amplification  of  the  entire  class  in 
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the  recent  fauna  of  the  same  region ;  secondly,  that  both  indi- 
vidually and  in  associations  of  species,  these  animals  are  re- 
markably definite  in  their  latitudinal  distribution ;  and  thirdly, 
that  this  definiteness  of  geographical  area  inhabited  extends 
even  more  sharply  to  station  as  >^xll.  The  bathymetric  range 
of  most  chitons  is  curiously  narrow. 

It  is  accordingly  the  writer's  belief  that  far  from  being  justly 
negligible,  it  is  possible  that  the  chitons  will  prove  among  the 
best  criteria  for  determining  the  age  and  relationships  of  any 
formation  in  which  they  can  be  found  with  appreciable  fre- 
quency. It  is  in  this  connection,  as  well  as  the  inherent  interest 
of  one  of  our  most  characteristic,  yet  strangely  neglected,  faunal 
groups,  that  this  paper  is  chiefly  of  consequence. 
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drawings  used  in  the  accompanying  plates.  Even  though  it 
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Review  of  Literature 

The  literature  of  Pacific  Coast  fossil  chitons  is  of  scanty 
extent.  It  is  so  scattered  that  an  exhaustive  compilation  has 
been  rendered  correspondingly  difficult.  Nevertheless,  and  in 
spite  of  insufficient  library  facilities,  the  following  survey  is 
believed  to  be  reasonably  complete. 

The  first  published  mention  of  the  presence  of  chiton  remains 
in  any  geological  formation  within  the  area  under  considera-. 
tion,  is,  so  far  as  the  writer  has  been  able  to  discover,  that  of 
Dr.  J.  G.  Cooper  in  his  "Catalogue  of  Californian  Fossils" 
('88,  p.  237,  244).    He  records: 

Cryptochiton    stellcri    ( Middendorflf ) — Pleistocene    San 

Diego. 
Ischnochiton    magdalensis    (Hinds) — Pleistocene    Santa 

Barbara. 
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In  the  succeeding  year,  Orcutt  ('89,  p.  71)  reports  the  find- 
ing of  "Chiton  (valves)  "  from  "about  two  miles  south  of  Ocean 
Beach  [San  Diego],  near  the  top  of  the  cliflF." 

Ashley  ('95,  p.  327,  343)  records  ''Cryptochiton  c.f.  stelleri" 
from  Purissima  in  San  Mateo  County,  and  Ischnochiton 
rcgularis  from  the  "Pliocene"  (Pleistocene)  at  San  Pedro. 

I  find  nothing  further  until  the  publication  of  Arnold's  great 
monograph  on  the  Tertiary  and  Quaternary  of  the  San  Pedro 
region  (  :03.  p.  15,  19,  28,  40,  42,  68,  85,  342-343),  where  the 
following  three  fossil  species  are  recognized : 

Ischnochiton  rcgularis  (Cpr.) — Pleistocene  San  Pedro. 
Cryptochiton  stelleri  (Midd.) — Pliocene  Deadman  Island. 

Pleistocene     " 
Mopalia  cilia  to  (Sby.)  [^muscosa  of  this  work] — 

Pleistocene  San  Pedro. 

The  same  three  species  are  also  listed  by  Arnold  three  years 
later  in  his  monograph  of  the  Californian  Tertiary  and  Quater- 
nary Pectens  ( :06,  p.  31,  35,  36). 

Oldroyd  (  :14,  p.  81)  records  Ischnochiton  conspicmis  Cpr. 
from  the  Pleistocene  of  Signal  Hill,  Long  Beach,  California. 

Moody  (  :16.  p.  42)  records  an  undetermined  chiton  from  the 
Fernando  Formation  of  the  Pliocene  at  Los  Angeles,  Cali- 
fornia. 

Chace  (:16,  p.  71-72)  lists  the  following  from  the  Pleisto- 
cene of  Deadman  Island,  California,  thus  increasing  the  number 
of  chiton  species  up  to  this  time  identified  as  fossils  to  seven: 

Katherina  tunicata  "Sby.*' 
Ischnochiton  conspicuns  Carpenter. 
Mopalia  hindsii  "(Sby.)  Reeve." 

The  next  vear  the  same  writer  materiallv  increased  the  list 
by  reporting  the  following  from  the  Pleistocene  of  Santa 
Monica,  California  (  :17,  p.  30)  : 

Ischnochiton  acrior  Carpenter 

conspicuns  Carpenter 

clathratus  (Reeve)   [=sanctcemonicce  Berry 
of  the  present  paper] 
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CalUstochiion  crassicostatus  Pilsbry 

palinulaius  Carpenter 

var.  mirabilis  Pilsbry.     [These 
both  given  as  C.  p.  mirabilis  in  the 
present  paper] 
Trachydcnnon  deuticns  Carpenter  [=Mopalia  acuta  (Car- 
penter) of  the  present  paper] 
MopaliidxB  sp. 

B.  L.  Clark  (  :18,  p.  191)  records  and  figures  an  undeter- 
mined chiton  valve  from  the  San  Lorenzo  Oligocene  near  Wal- 
nut Creek,  Contra  Costa  County,  California. 

The  most  extensive  published  list  of  fossil  chitons  from  any 
part  of  the  area  under  study  is  that  of  E.  P.  and  E.  M.  Chace 
( :  1 9,  p.  42-43 ) ,  based  on  determinations  made  by  the  present 
writer  on  material  which  is  part  of  that  forming  the  subject  of 
this  report.  The  exposure  from  which  the  material  was  ob- 
tained has  been  termed  by  Mr.  and  Mrs.  Chace,  "The  Chiton 
Bed,"  and  is  situated  at  Point  Fermin,  Los  Angeles  County, 
California.    They  list  the  following  species : 

Tonicella  lineata  (Wood) 
Cyanoplax  hartwegii  (Carpenter) 

Nuttallifia  cf.  Auxa  (Carpenter)  [=i\r.  califoniica  (Nut- 
tall)  of  the  present  paper] 
Mopalia  ciliata  (Sowerby) 
lignosa  (Gould) 
muscosa  (Grould) 
Placiphorella  vclata  Carpenter 
ChcBtopleura  gentmea  Carpenter 
Ischnochiton  magdalenensis  (Hinds) 

"  cooperi  Carpenter 

Callistochiton  crassicostatus  Pilsbry 

decoratus  Carpenter 


if 


n 


This  brings  the  total  number  of  fossil  species  hitherto  re- 
corded from  our  area  to  21,  all  from  the  Pleistocene  and  Plio- 
cene, with  an  uncertain  representative  from  the  Oligocene.  In 
the  present  work  the  number  is  increased  to  33  which  are  clearly 
distinct,  besides  two  or  three  uncertain  ones.  Of  these  one 
only  is  of  Oligocene  age;  a  few  are  Pliocene;  most  are  from 
the  Pleistocene  formations.    No  chitons  of  any  description  ap- 
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pear  to  have  been  discovered  to  date  in  the  Miocene*  or  in  the 
West  American  formations  earlier  than  the  Sooke  Formation 
of  the  Oligocene.  As  the  number  of  described  recent  species 
from  the  adjacent  coasts  is  in  excess  of  one  hundred,  the  occur- 
rence of  most  of  which  in  the  Pleistocene  at  least  is  undoubtedly 
possible,  it  is  evident  that  scarcely  more  than  a  beginning  has 
been  made  with  the  fossils. 

Material 

The  material  utilized  in  the  preparation  of  this  survey  is 
believed  to  include  most  of  the  extant  specimens.  It  comprises 
some  1065  valves,  obtained  chiefly  from  the  following  sources: 

1.  The  Delos  and  Ralph  Arnold  collections,  the  Arnold 
and  Hannibal  Oligocene  collection,  and  the  Oldroyd  collection 
— all  now  contained  in  the  museum  of  the  department  of  ge- 
ology, Leland  Stanford  Junior  University. 

2.  The  museum  of  the  California  Academy  of  Sciences. 

3.  The  museum  of  the  department  of  paleontology,  Univer- 
sitv  of  California. 

4.  The  private  collection  of  S.  S.  Berry. 

5.  The  private  collection  of  Mr.  and  Mrs.  E.  P.  Chace, 
Los  Angeles,  California. 

6.  The  private  collection  of  Dr.  Frank  C.  Clark,  Santa 
Monica,  California. 

7.  The  Mrs.  Kate  Stephens  collection,  now  contained  in 
the  museum  of  the  San  Diego  Society  of  Natural  History. 

Much  of  the  more  critical  material  studied  from  the  private 
collections  mentioned  has,  through  the  generosity  of  their  own- 
ers, been  assembled  permanently  in  the  author's  study  collec- 
tion. 

The  Chace  collection  has  been  of  principal  importance,  as  it 
is  not  only  extensive,  but  representative  of  several  exposures, 
some  of  them  apparently  owing  their  initial  discovery  and  ex- 
ploration to  Mr.  and  Mrs.  Chace,  while  the  specimens  as  a 
rule  are  accompanied  by  the  most  careful  data. 

Dr.  F.  C.  Clark*s  enonnous  material  from  the  Santa  Monica 
Pleistocene  is  probably  the  most  complete  that  has  been  taken 

'  cf.  especially  the  check-lists  of  the  Miocene  Fauna  in  California  Riven  by  J.  P. 
Smith  in  Proceedings  California  Academy  of  Sciences,  (4),  v.  3,  p.  170-182,  April,  1912. 
I  know  of  no  additions  since  that  time  which  would  concern  us  here. 
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from  any  single  geological  horizon  within  our  area,  and  so  is 
of  hardly  less  consequence. 

The  Stephens  collection  does  not  contain  so  many  specimens 
as  the  others,  but  these  are  representative  of  various  important 
formations  in  the  vicinity  of  San  Diego. 

The  Arnold  and  Oldroyd  collections  are  remarkably  rich  in 
their  representation  of  species,  but  the  maximum  value  of  much 
of  this  material  has  been  lost  by  inadequate  station  labeling. 
Evidently,  also,  there  has  been  some  mixture  of  specimens; 
However,  the  material  is  included  in  this  report  both  for  the 
sake  of  completeness  and  because  many  of  the  specimens  had 
already  been  utilized  for  purposes  of  illustration  before  the 
better  ones  came  to  hand. 

In  the  Arnold  and  Hannibal  collection  and  that  of  the  Cali- 
fornia Academy  of  Sciences  are  specimens  of  the  interesting 
new  chiton  described  from  the  Vancouver  Island  Oligocene. 
The  museum  of  the  latter  institution  has  also  furnished  speci- 
mens from  one  of  the  Point  Loma  Pleistocene  exposures. 

The  University  of  California  collection  contains  mainly  re- 
cent chitons,  but  some  of  these  have  been  valuable  for  purposes 
of  comparison. 

Summary  of  Stations 

oligocene 
Sooke  Formation: 

1.  Sea  cliff  between  mouths  of  Muir  and  Kirby  creeks, 
Vancouver  Island,  British  Columbia  (Harold  Hannibal,  N.  P. 
129;  Cal.  Acad.  Sci.  Loc.  231 ). 

It  is  through  the  kindness  of  Dr.  B.  L.  Clark,  who  is  en- 
gaged in  working  up  the  fauna  of  this  formation,  that  the  single 
chiton  species  obtained  can  be  included  here.    It  is 

OUgochiton  lioplax  Berry,  new  species 

San  Lorenzo  Formation: 

2.  Walnut  Creek,  Contra  Costa  County,  California  (B.  L. 
Clark). 

I  have  had  no  material  from  this  horizon,  but  Clark  (  :18,  p. 
191,  pi.  14,  f.  2)  records  and  figures  the  valve  of  an  unde- 
termined chitonid  species.     Unfortunately  the  original  speci- 
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men  has  since  been  lost  and  the  figure  is  indeterminate,  so  its 
real  identity  for  the  present  must  remain  problematical.  Very 
possibly  it  represents  an  undescribed  form. 


PLIOCENE 

Owing  to  the  comparative  scarcity  of  chiton  remains  in  the 
deposits  of  Pliocene  age,  they  have  been  discovered  at  but  few 
localities,  all  southern  and  central  California.  In  the  litera- 
ture the  classification  of  the  several  formations  in  this  part  of 
our  area  is  rather  confusing,  so  that  which  I  have  adopted  is 
in  part  tentative. 

Purisima  Formation: 

3.  Purisima,  San  Mateo  County,  California.  ''Crypto- 
chiton  c.  f.  stelleri"  is  reported  from  the  "Neocene"  at  Purisima 
by  Ashley  ('95,  p.  327).  As  his  work  was  done  before  the 
local  geological  nomenclature  was  far  developed,  the  exact 
vertical  position  of  his  specimens  is  probably  uncertain. 

Soft  Diego  Formation: 

4.  Sea  cliff  at  Pacific  Beach,  San  Diego  County,  California 
(Mrs.  Kate  Stephens). 

Fossils  from  this  exposure  have  been  listed  and  their  rela- 
tionships discussed  by  Arnold  (  :03.  p.  57-58,  60-64;  :06,  p. 
28),  who.  however,  records  no  chitons.  The  following  are 
now  listed  : 

Cryptochiton  stelleri  (Middendorff) 
Ischwchitou  couspicuus  Carpenter 

Regarding  one  of  these,  Mrs.  Stephens  writes,  **I  got  it 
from  the  Pliocene  beds,  but  I  believe  that  Pleistocene  beds  are 
found  there,  too,  so  it  may  have  fallen  down  from  that.  I  can't 
be  sure."  It  is  apparent  that  there  is  here  an  uncertainty,  prob- 
ably applicable  to  all  the  specimens  seen  from  this  exposure, 
which  can  only  be  removed  by  further  work  in  the  field. 

5.  Rustic  Canyon.  Santa  Monica,  California  (F.  C.  Clark). 

Mopalia  sp. 

This  locality  is  quoted  as  Pliocene  on  the  authority  of  Dr. 
F.  C.  Clark.    I  have  not  visited  it,  nor  seen  the  association  of 
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Species,  and  am  therefore  uncertain  to  which  formation  the 
horizon  belongs.  The  small  Mopalia,  a  single  valve  of  which 
is  the  only  chiton  discovered,  seems,  however,  to  be  inseparable 
specifically  from  those  occurring  so  commonly  in  the  Pleisto- 
cene of  the  same  vicinity. 

6.  Excavation  on  Fourth  Street,  between  Hill  Street  and 
Broadway,  Los  Angeles,  California  (Moody). 

Moody  ( :16,  p.  42)  has  recorded  an  undetermined  chiton 
from  this  exposure.  In  the  same  paper  he  described  the  as- 
sociated fauna  and  its  relationships  in  some  detail.' 

Santa  Barbara  Formation: 

7.  Deadman  Island,  San  Pedro,  California  (Chace). 
This  deposit  has  been  described  very  fully  by  Arnold  ( :03, 

p.  14-17).    He  records  one  chiton: 

Cryptochiton  stelleri  (MiddendorflF) 
To  this  is  here  added : 
Katharina  tunicata  (Wood) 

PLEISTOCENE 

The  chiton  fauna  of  the  Pleistocene  deposits  studied,  again 
all  southern  Califomian,  shows  near  relation  to  the  living  fauna 
not  only  by  essential  identity  of  species,  but  by  the  compara- 
tively great  development  of  this  portion  of  the  fauna  when  con- 
sidered with  relation  to  the  weak  position  it  occupies  in  the 
Pliocene.  In  the  San  Pedro  Formation,  which  is  the  only  one 
from  which  we  have  any  chitons,  they  divide  as  readily  as  the 
remaining  molluscan  fauna  into  the  two  primary  series  estab- 
lished by  Arnold. 

Lower  San  Pedro  Series: 

8.  Deadman  Island,  San  Pedro,  California  (Arnold). 

*  Since  this  paper  was  written,  the  recovery  of  two  of  Moody's  specimens  enables 
them  to  be  recorded  as  follows: 

1.  Callistochiion  crasticostatut  Pilsbry.  The  single  specimen  seen  is  a  well  pre* 
served  head  valve  of  somewhat  peculiar  aspect,  and  it  is  possible  that  this  determination 
will  have  to  be  revised  later  on. 

2.  CailistochUon  palmutatus  Carpenter.  The  single  specimen  is  a  well  preserved  tail 
valve  measuring,  long.  4.3,  diam.  5.2,  alt.  4.8  mm.  It  seems  much  nearer  typical 
PtUmnlatu4  than  most  of  the  other  fossil  specimens  seen,  although  a  few  of  those  from 
Long  Wharf  Canyon,  Santa  Monica,  are  somewhat  similar. 
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This  exposure  has  received  very  full  ticaliiieul  at  the  hands 
of  Arnold  (KJ3,  p.  18-21,  35-47).  The  single  chiton  re- 
corded is: 

Cryptochiton  stelleri  (Middendorff) 

I  have  seen  no  chiton  material  definitelv  know*n  to  be  from 
this  horizon,  but  it  is  possible  that  a  portion  of  the  miscel- 
laneous material  in  the  Arnold  and  Oldrovd  collections  came 
originally  from  these  beds. 

9.  "The  Chiton  Bed."  near  the  pavilion.  Point  Femiin.  Los 
Angeles  Countv,  California  (E.  P.  Chace,  EL  M.  Chace  and 
S.  S.  Berr>').   '(Plate  XVI). 

This  interesting  exposure  is  the  one  which  has  been  recently 
described  by  Mr.  and  Mrs.  Chace  (  :19,  p.  41-43).  So  unusual 
is  the  deposit  from  the  large  number  of  chiton  valves  contained 
in  it  that  they  have  termed  it  **The  Chiton  Bed,"  a  usage  so 
convenient  as  a  brief  means  of  distinguishing  it  from  neighbor- 
ing deposits  of  the  same  formation  that  I  retain  it  in  the  fol- 
lowing pages.  Besides  giving  a  considerable  faunal  list,  their 
paper  described  the  field  relations  of  the  exposure  as  follows: 

It  is  situated  a  few  yards  west  of  the  western  boundary  of  the  picnic 
grounds  around  Peck's  Pavilion,  and  hardly  more  than  ten  feet  below  the 
upper  edge  of  the  bluff.  Directly  below  Uie  rather  sandy  topsoil  a  thin 
layer  of  red -brown  sandstone  is  exposed,  then  comes  the  fossil-bearing 
stratum :  a  gray  sand,  in  some  places  so  hard  as  to  offer  considerable  re- 
sistance to  the  cascknife,  in  others  weathered  to  a  loose,  trickly  deposit 
Immediately  below  this  is  another  layer  of  the  red-brown  previously  seen. 
Owing  to  the  conformation  of  the  bluff  I  am  unable  to  say  what  lies 
beneath  the  second  red  layer.  There  are  numerous  small  stones  in  the 
fossiliferous  layer,  some  of  them  apparently  chalcedony,  others  our  com- 
mon white  quartz,  still  others  are  fragments  of  a  dark  shale.  These  stones 
have  probably  prevented  a  previous  report  of  this  exposure,  as  at  a  little 
distance  the  shells  are  thoroughly  masked  by  these  bits  of  rock.  It  is  an 
odd  fact  that  although  the  gray  sandstone  layer  continues,  apparently  un- 
changed, both  to  the  east  and  west  of  the  ten-foot  section  in  which  we 
have  worked,  we  were  unable  to  find  any  shells  except  in  that  small  space." 

Later  in  their  pai)er  these  authors  express  some  doubt  as  to 
the  geologic  age  of  these  strata,  but  it  seems  to  me  that  the 
evidence  of  the  lithology,  of  the  fauna  in  general,  and  espe- 
cially of  the  chitons  themselves,  is  conclusive  that  they  should 
he  correlated  with  the  Lower  San  Pedro.  The  latter  in  its 
characteristic  form  is  likewise  a  rather  hard  gray  sandstone, 
and  the  aspect  of  the  embedded  fauna,  as  here,  is  quite  dis- 
tinctly northern.    As  will  be  noticed  from  the  following  list,  the 
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chitons  are  for  the  most  part  species  still  to  be  found  living  in 
this  vicinity,  but  several  of  these  are  decidedly  rare  at  so  low 
a  latitude,  and  the  entire  facies  of  the  association,  as  will  be 
brought  out  more  fully  a  little  later,  is  strikingly  that  of  the 
shores  of  Monterey  and  San  Luis  Obispo  counties  at  the  pres- 
ent day. 

Tonicella  lineata  (Wood) 
Cyanoplax  hartwegii  (Carpenter) 

"         fackenthall(B  Berry 
Nuttallina  calif ornica  (Nuttall) 
Mopalia  muscosa  (Gould) 
lignosa  (Gould) 
ciliata  (Sowerby) 
Placiphorella  velata  Carpenter 
Cryptochiton  stelleri  Middendorff 
Chcutoplcura  gemma  Carpenter 
Ischnochiton  magdalenetisis  (Hinds) 

"  cooperi  Carpenter 

Callistochiton  decor  at  us  punctocostatus  Pilsbry 

ferminicu>s  Berry,  new  subspecies 
crassicostatus  Pilsbry 


il  il 

tt 


By  all  odds  the  most  abundant  chiton  in  the  bed  is  Nuttallina 
californica,  to  which  species  are  referable  over  two-fifths  of 
the  350  specimens  obtained.  Ischnochiton  ntagdalettensis  ac- 
counts for  another  fifth,  and  Mopalia  muscosa  for  nearly  a 
seventh  of  the  total,  a  proportion  probably  not  very  different 
from  that  one  would  encounter  in  tide-pool  collecting  in  the 
Monterey  region  at  the  present  time.  Of  the  remaining  species, 
Callistochiton  crassicostatus,  Cyanoplax  hartwegii,  Tonicella 
lineata,  and  Mopalia  ciliata,  rank  in  abundance  in  the  order 
named.    The  others  are  scattering. 

10.  Near  the  lighthouse.  Point  Fermin,  Los  Angeles 
County,  California  (E.  P.  and  E.  M.  Chace). 

This  appears  to  be  an  exposure  from  which  no  faunal  re- 
ports have  been  published.  Like  the  preceding,  it  appears  to 
be  Lower  San  Pedro,  and  perhaps  represents  part  of  the  same 
general  deposit,  but  the  chitons  are  relatively  fewer  and  Nut- 
tallina, the  most  abundant  form  at  the  Chiton  Bed,  is  lacking 
from  the  list. 
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Tonic fUa  lineaia  (Wood) 
Mopalia  lignosa  (Gould) 

"       ciliata  (Sowcrby) 
Placiphorella  velata  Carpenter 
Ischnochiion  magdalenensis  (Hinds) 
"  cooperi  Carpenter 

Of  the  39  specimens  taken,  about  three-fifths  are  Ischno- 
chiton  magdalenensis,  an  eighth  are  Mopalia  ciliata,  an  eighth 
are  Ischnochiton  cooperi,  and  a  tenth  are  Tonicella  lineata. 

11.  Nob  Hill  Cut,  San  Pedro,  California  (Oldroyd). 

I  have  not  been  successful  in  finding  a  published  account  of 
this  very  interesting  exposure,  although  to  judge  from  the 
chitons  (I  have  seen  no  other  representatives)  it  must  possess 
a  somewhat  remarkable  fauna.  The  chitons  attain  a  consid- 
erable development  here  and  include  the  following  species : 

Lepidochitona  dnitiens  (Gould) 
Nuttallina  calif  arnica  (Nuttall) 
Mopalia  muscosa  (Gould) 
"        aaita  (Carpenter) 
Cryptochiton  stclleri  (MiddendorflF) 
Ischnochiton  fallax  Carpenter 

"  cooperi  Carpenter 

Callistochitou  crassicostatus  Pilsbry 

"  pahmilatus  mirabilis  Pilsbry 

Over  half  of  the  117  specimens  obtained  here  by  Mr.  Old- 
royd are  Lepidochitona  dnitiens,  nearly  one-fifth  are  Mopalia 
acuta,  and  about  one-eighth  are  Callistochiton  crassicostatus. 

12.  "Crawfish  George's",  near  Yacht  Club,  San  Pedro. 
California  (Arnold,  Chace). 

This  exposure  has  been  very  comprehensively  treated  by 
Arnold  (  :03,  p.  24-27,  35-47).  He  records  no  chitons.  Mr. 
Chace's  material,  however,  includes  the  following  three: 

Mopalia  muscosa  (Gould) 

sp. 
Ischnochiton  cooperi  Carpenter 

The  fauna  as  listed  by  Arnold  includes  a  remarkable  num- 
ber of  northern  types,  mingled  as  well  with  some  of  the  more 
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southern.  In  many  respects  the  association  appears  more  or 
less  transitional  between  the  Lower  San  Pedro  Scries  and  the 
Upper,  so  perhaps  is  an  older  deposition  than  the  typical 
Upper  San  Pedro.  It  is  the  only  supposedly  Upper  San  Pedro 
horizon  in  which  Ischnochiton  cooperi  has  been  found.  Pos- 
sibly there  has  been  a  confusion  of  horizons,  and  both  Upper 
and  Lower  are  really  present  here.  I  have  accordingly  treated 
it  as  Lower  San  Pedro  in  my  table.  Further  chiton  material 
from  this  locality  is  badly  needed  and  might  throw  valuable 
light  on  the  relationships  involved.  Ashley's  record  of  Ischno- 
chiton regularis  ('95,  p.  343),  from  a  supposedly  Pliocene  ex- 
posure which  Arnold  ( :03,  p.  24)  identifies  with  the  present 
one,  also  requires  confirmation. 

Upper  San  Pedro  Series: 

13.  Lumber  yard,  San  Pedro,  California  (Arnold). 
This  is  the  type  locality  of  the  Upper  San  Pedro  Series 

as  described  by  Arnold.  He  records  an  extensive  fauna  (  :03, 
p.  27-29,  35-47),  but  only  two  chitons  are  included : 

Mopalia  ciliata  (Sowerby)    [=muscosa  (Gould)  of  the 

present  paper] 
Ischnochiton  regularis  (Carpenter) 

I  have  had  no  material  known  with  certainty  to  be  from 
this  horizon.  The  specimens  upon  which  Arnold  based  the 
determinations  cited  appear  to  have  been  lost  and  attempts  to 
trace  them  have  met  with  no  success. 

14.  Signal  (or  Los  Cerritos)  Hill,  Long  Beach,  California 
(Oldroyd). 

Accounts  of  the  stratigraphic  relations  and  fauna  of  the 
Pleistocene  of  Los  Cerritos  Hill  have  been  published  by  Arnold 
( :03,  p.  30-32,  35-47),  who  lists  no  chitons,  and  by  Oldroyd 
( :14,  p.  81),  who  records  one, 

Ischnochiton  conspicuus  Carpenter 

The  further  material  aflforded  by  the  Oldroyd  collection 
contains  in  addition  to  this  species  three  others, 

Mopalia  acuta  (Carpenter) 

Ischnochiton  sp. 

Callistochiton  palmulatus  mirabilis  Pilsbry 


412  CAUFORSIA  ACADEMY  OF  SCIESCES  (Pboc.  4ra  Sn. 

15.  Long  Wharf  Canvon,  Santa  Monica,  California  (F. 
C  Clark). 

This  extremely  rich  deposit  has  ne\'er  been  thoroughly  dealt 
with  in  the  literature,  although  a  number  of  species,  including 
many  novelties,  have  at  various  times  been  described  from  it. 
Chace  (  :17,  p.  30-31)  has  listed  several  of  the  chitons.  From 
the  faunal  evidence  the  stratigraphic  affiliations  are  unquali- 
fiedly with  the  Upper  San  Pedro.  The  majority  of  the  species 
are  essentially  identical  with  those  inhabiting  the  waters  of 
the  adjacent  coast  at  the  present  day,  but  they  are  also  usually 
spedes  whose  present  metropoh's  lies  to  the  south  rather  than 
to  the  north,  or  even  in  some  instances,  as  Ischnochiton  acrior 
of  our  list,  no  longer  occur  north  of  Lower  California.  The 
following  chitons  have  been  recognized  from  the  material  sub- 
mitted by  Dr.  Qark : 

Leptochiton  clarki  Berrj',  new  species 

Mopfdia  acuta  (Carpenter) 
sp. 

Acanthochitona  avicula  (Carpenter) 

Ischnochiton  conspicuus  Carpenter 

acrior  Carpenter 
pectinulatus  Carpenter 
sanctcemonioB  Berry,  new  species 

Callistochiton  crassicostatus  Pilsbry 

palmulatus  mirabilis  Pilsbry 


(t 


ft 


The  most  remarkable  faunal  feature  here  is  the  enormous 
relative  abundance  of  the  two  species  of  Callistochiton.  Out 
of  330  valves,  197,  or  nearly  two-thirds,  are  C.  />.  mirabilis, 
and  71,  or  nearly  one-fifth,  are  C  crassicostatus.  The  un- 
identified Mopalia  with  18,  Ischnochiton  acrior  with  14.  and  /. 
scmct<Bnumic<B  with  13,  are  the  only  others  met  with  in  any 
number. 

16.  "Coal  mine",  west  side  of  Point  Loma,  San  Diego 
County,  California  (Mr.  and  Mrs.  Frank  Stephens,  Carl  L. 
Hubbs). 

This  horizon,  always  referred  to  by  Mrs.  Stephens  as  "the 
coal  mine",  offers  a  fauna  which  is  in  some  respects  quite 
unique,  yet  seems  to  have  had  very  little  attention  from  pre- 
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vious  workers.*  It  is  situated  in  the  sea  cliflF  about  half  way 
of  the  peninsula  on  the  western  or  ocean  side.  After  revisiting 
the  locality  at  my  request,  Mr.  Stephens  writes  under  date  of 
June  5,  1918:  "The  bed  containing  the  fossil  shells  lies  un- 
conformably  on  the  strata  containing  the  lignite,  and  is  of 
much  later  age.  Only  fragments  of  the  fossil  bed  are  left  as 
the  sea  is  wearing  the  cliff  away."  He  failed  to  find  any 
further  chitons,  but  the  following  had  been  secured  previously : 

Mopalia  muscosa  (Gould) 
Cryptochiton  stelleri  (Middendorff) 
Ischnochiton  conspicuus  Carpenter 

''  acrior  Carpenter 

Callistochiton  crassicostatus  Pilsbry 

Cryptochiton  stelleri  and  Acmcea  mitra  seem  to  be  adventi- 
tious northern  elements,  the  presence  of  which  is  not  at  first 
glance  easy  to  understand,  as  the  aspect  of  the  remaining  fauna 
is  decidedly  southern.  For  the  latter  reason  I  correlate  the  ex- 
posure with  the  Upper  San  Pedro,  although  the  faunal  list 
finds  no  complete  parallel  in  that  of  any  of  the  previously  de- 
scribed horizons. 

17.  Along  the  sea  cliff  between  one  and  two  miles  north  of 
Point  Loma  and  Ocean  Beach,  San  Di^o  County,  California 
(Cal.  Acad.  Sci.  Loc.  108). 

"The  fossils  were  obtained  from  coarse  sand  and  gravel 
which  occurs  just  above  the  contact  between  the  cretaceous (  ?) 
and  the  overlying  late  formation.  The  fossils  occur  about  50 
ft.  from  the  water.  The  formation  in  which  they  occur  is  al- 
most horizontal." 

*  The  full  list  of  ipeciet  identified  other  than  the  chitons  listed  above  seems  worthy 
of  record,  so  is  appended  here.: 

Acnuta  scabra  Gould  {-=: spectrum  Nuttall)    Thais  of.  emarginata  (Deshayes) 

"       mitra  Eschscholtz  Acanthina  luguhris  (Sowerby) 

Fissurella  volcano  Reeve  Alectrion  cooperi  (Forbes) 

Diadora  asPera  (Eschscholtz)  Gadinia  reticuiata  Sowerby 

Haliotis  cracherodii  Leach  Pecion  (Plagioctenium)  ctrcularis  Sow- 
Tegula  (CMorostoma)  funebralis  (A.  erb^  (agquisulcatus  Carpenter) 

Adams)  Hinnttes  ftgonteus  Gray 

Tegula  (CMorostoma)  sp.  Septifcr  bifurcatut  (Conrad) 

Norrissia  norrissii  (Sowerby)  Cardtta  suoQuadrata  Carpenter 

Astraa  undosa  (Wood)  Chama  exogyra  Conrad 

Crepidula  acuUata  (imelin  Phacoides  caiifornicus  (Conrad) 

"        cf.  Ussonii  Broderip  and  Pttricola  cardtioides  Conrad 

explanata  Gould  Cumimgia  lamtllosa  Sowerby 

Hipponix  tumens  Carpenter  Saxicava  sp. 

"        cf.  cranioides  Carpenter  Pholad  sp. 

Littorina  scutulata  Gould  Cancer  productut  Randall 

'*       planaxis  Philippi  TetraclUa  rubescens  Darwin 
Cerithidea  sacrata  C>oula 
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This  locality  is  known  to  me  only  as  above  quoted.  Quite 
possibly  it  is  the  same,  or  part  of  the  same  deposit  as  the  "coal 
mine"  referred  to  as  No.  15  above.  Two  chitons  were  ob- 
tained, 

Cryptochiton  stelleri  (MiddendorflF) 
Ischnochiton  acrior  Carpenter 

The  appearance  of  the  individual  specimens  is  much  like 
those  from  the  preceding  station.  I  refer  them  to  the  Upper 
San  Pedro. 

18.  Spanish  Bight,  North  Island.  San  Diego,  California 
(Mrs.  Kate  Stephens). 

This  exposure  has  been  given  detailed  treatment  by  Arnold 
(  :03,  p.  59-64),  but  without  recording  any  chitons.  Two 
species  are  represented  in  the  material  before  me: 

Ischnochiton  conspicuus  Carpenter 
"  pectinulatus  Carpenter 

STATIONS  OF  UNCERTAIN  RELATIONSHIP 

In  the  Oldroyd  collection  with  the  scant  label  "Upper  San 
Pedro"  are  the  following  chitons,  all  from  Southern  Califor- 
nia, and  presumably  from  the  neighborhood  of  San  Pedro, 
but  the  exposure  and  exact  locality  unknown: 

Mopalia  muscosa  (Gould) 
lignosa  (Gould) 
acuta  (Carpenter) 
sp. 
Ischnochiton  conspicuus  Carpenter 

fallax  Carpenter 
cooperi  Carpenter 
cf.  sinudentatus  Carpenter 
sp. 
Callistochiton  crassicostatus  Pilsbry 

If,  as  seems  probable,  all  of  the  above  are  from  the  same 
exposure,  the  association  would  seem  to  be  much  more  that  of 
the  Lower  than  of  the  Upper  San  Pedro,  as  labeled. 

In  the  Arnold  collection  labeled  Deadman  Island,  California, 
(formation  unknown)  are  the  following: 


it 
a 


{{ 
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Mopalia  lignosa  (Gould) 

"        acuta  (Carpenter) 
?  Lepidochitona  dcpttiens  (Gould) 
Nuttallina  calif omica  (Nuttall) 

All  of  these  are  no  doubt  from  the  Pleistocene,  but  whether 
from  the  Lower  or  Upper  Series  it  would  serve  no  good  pur- 
pose to  hazard  a  guess. 

The  exact  formation  from  which  Cooper  recorded  Crypto- 
chiton  stclleri  as  of  the  Pleistocene  of  San  Diego,  and  Ischno- 
chiton  magdalenettsis  from  the  Pleistocene  at  Santa  Barbara  are 
not  known  to  me. 

It  is  strange  that  no  chitons  have  been  reported  from  the 
rich  Pleistocene  deposit  on  the  beach  behind  the  bathhouse  at 
Santa  Barbara.  I  did  not  find  any  during  my  exploration  of 
these  beds  in  1903,  although  they  must  occur  there. 

Relative  Abundance  of  Species 

Chiton  valves  do  not  seem  to  be  very  common  in  most 
horizons  and  are  really  abundant  only  in  four  of  those  ex- 
amined,— the  Upper  San  Pedro  Beds  of  Long  Wharf  Canyon, 
the  Lower  San  Pedro  at  Nob  Hill  Cut,  and  the  two  Point 
Fermin  exposures,  especially  that  known  as  the  "Chiton  Bed." 
Out  of  a  total  of  1040  valves  which  constitute  the  principal 
subject  matter  of  this  paper,  over  one-half  are  the  result  of  our 
few  trips  to  the  "Chiton  Bed'',  and  the  overhauling  of  Dr. 
Clark's  material  from  Long  Wharf  Canyon. 

The  most  abundant  species  as  fossils  are  not  by  any  means 
always  those  most  commonly  taken  in  present  day  collecting. 
No  less  than  203  of  the  fossil  valves  are  Callistochiton  palmu- 
latus  mirabilis,  and  another  Callistochiton  (crassicostatus) 
stands  second  in  point  of  abundance  with  131,  largely  the  con- 
sequence in  both  instances  of  their  plentiful  occurrence  at  Long 
Wharf  Canyon.  The  only  other  species  of  which  25  or  more 
specimens  have  come  to  hand  are  Nuttallina  calif  omica  (161), 
Lepidochitona  dentiens  (63),  Mopalia  muscosa  (80),  Ischno- 
chiton  magdalenettsis  (92),  Mopalia  acuta  (49),  Mopalia 
ciliata  (47),  Ischnochiton  acrior  (31),  and  Ischnochiton 
coo  peri  (26). 
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It  is  of  some  interest  in  this  connection  to  note  that  the 
most  abundant  living  species  in  the  region  whence  practically 
all  the  fossils  came  are  probably  Lepidochitona  dentiens,  Cyano- 
plax  hartwegii,  Nutiallina  fluxa,  Ischnochiton  conspicuus, 
Ischnochiton  pectinulatus,  Mopalia  muscosa,  and  Leptochiton 
rugatus, 

Faunal  Relations 

It  is  too  early  in  the  study  and  the  available  material  still 
far  too  scanty  to  permit  much  indulgence  in  the  pastime  of 
generalizing  with  any  great  degree  of  safety,  but  a  few  points 
which  can  be  brought  out  with  some  measure  of  clearness  by 
a  study  of  the  accompanying  table  are  perhaps  worthy  of  brief 
summarization.  We  are  better  protected  than  otherwise  in 
proceeding  thus  because  the  facts  in  evidence  stand  fairly  in 
corroboration  of  the  major  conclusions  to  which  students  of 
the  other  animal  groups  have  been  impelled  by  working  out 
parallel  data. 

A  recapitulation  of  the  table  shows  the  total  number  of 
species  and  subspecies  for  each  of  the  principal  formations  to  be 
as  follows : 

Specifically 
determinable  Total 

Oligocenc    1  1 

Pliocene   2  (3?)  3  (4?) 

Pleistocene 28  33 

Lower  San  Pedro 19 

Upper  San  Pedro 11 

Uncertain    4 


Pliocene 

Leaving  out  the  unique  and  extinct  Oligocene  species  as 
insufficient  of  itself  to  point  conclusively  one  way  or  the  other, 
we  find  that  the  only  certainly  Pliocene  species  are  Katharina 
tunicata  and  Cryptochiton  stelleri,  both  northern  forms,  as 
would  be  expected  by  analogy  with  the  remainder  of  the  Plio- 
cene fauna.  These  two  species,  however,  happen  both  to  be 
of  wide  distribution,  ranging  from  south-central  California  as 
far  north  as  Bering  Sea,  so  do  not  help  greatly  in  determin- 
ing just  how  much  colder  than  now  the  southern  Calif omian 
waters  of  that  period  probably  were. 
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Pleistocene 

Lower  San  Pedro  Series: 

The  Pleistocene  chiton  faunas  are  sufficiently  extensive  to 
enable  finer  conclusions  to  be  drawn.  Recorded  from  the 
Lower  San  Pedro  are  19  species  and  subspecies.  All  are  fomis 
which  we  know  are  accustomed  to  live  between  tides  or  in  com- 
paratively shallow  water.  Compared  with  the  recent  fauna 
these  show  the  following  interesting  relationships : 

Relations  of  Lower  San  Pedro  Chiton  Fauna  with 
Living  Fauna  of  Corresponding  Latitude 

Ntunber  of     Per  cent, 
species  of  total 

Extinct  or  unknown  living 1  5.3 

Now  living  commonly  in  same  region 8  42.1 

Now  living  in  same  region  but  more  or  less  rare. .  4  2L1 
Now  living  on  other  parts  of  the  coast,  but  not 

known  to  occur  in  same  latitude  as  fossils 6  31.6 

Now  living  more  commonly  to  north  than  south. .  6  31.6 

Now  living  more  commonly  to  south  than  north . .  0  0 

Known  to  occur  only  on  shores  to  north 6  31.6 

Known  to  occur  only  on  shores  to  south 0  0 

It  is  evident  from  this  that  the  Lower  San  Pedro  chitons 
abundantly  support  Arnold's  conclusions*  that  as  compared  with 
the  present,  relatively  "boreal  conditions  still  preponderated 
during  this  period."  They  show  just  as  conclusively,  however, 
that  these  conditions  were  "cold"  only  in  a  relative  way,  and  by 
no  means  actually  boreal  as  this  term  is  generally  understood 
by  the  zoo-geographer.  To  one  familiar  with  the  recent  chitons 
this  whole  Lower  San  Pedro  association  is  strikingly  remi- 
niscent of  that  which  now  occurs  on  the  shores  of  central  Cali- 
fornia, notably  Monterey  Bay  and  the  coasts  of  Monterey  and 
San  Luis  Obispo  counties  just  to  the  southward.  Not  only  are 
all  the  species,  save  one  Callistochiton,  still  to  be  found 
living  in  that  region,  but  those  most  abundant  and  character- 
istic in  the  Lower  San  Pedro  are  similarly  abundant  and 
characteristic  in  the  Monterey  County  fauna  today.  Among 
the  fossils  it  is  quite  true  that  when  an  attempt  is  made  to  apply 
the  reverse  of  this  dictum  a  few  conspicuous  absences  are  found, 
but  these  are  very  conceivably  due  to  the  incompleteness  of  the 
record  and  may  well  be  filled  in  later.  In  any  event,  nowhere 
else  in  the  recent  fauna  can  be  found  such  a  peculiar  assemblage 
of  species  in  association  as  Tonicella  lineata,  Cyanoplax  hart- 

«  :03,  p.  66.  ~~" 


418  CALIFORNIA  ACADEMY  OF  SCIEXCES  [Pmoc.  4th  Sca. 

wegii  (not  known  to  occur  north  of  Monterey),  Nuttallina 
calif  arnica,  Mapalia  lignasa  (not  positively  recorded  south  of 
San  Luis  Obispo  County).  A/,  acuta  (unrecorded  north  of 
Monterey),  M.  ciliata,  Placiphorella  velata,  Cryptochiton  stel- 
leri,  Chactopleura  gemma,  Ischnochxton  fallax,  I.  magdaleneH' 
sis,  I.  coo  peri,  Callistochiton  decoratus  punctocostatus  (this 
one  barely  recorded  .from  as  far  north  as  Monterey),  C.  palmu- 
latus  mirabilis, — ^as  far  as  it  goes  it  is  like  calling  the  roll  on  a 
Pacific  Grove  beach !  This  is  again  brought  out  rather  better 
by  means  of  a  table.  Callistochiton  decoratus  ferminicus,  be- 
cause unknown  in  the  recent  fauna,  is  left  out  of  account. 

Relations  op  Lower  San  Pedro  Chiton  Fauna  with 
Living  Fauna  op  Monterey  Region 

Number  of  Per  cent, 

species  of  total 
Common  and  characteristic  at  Monterey  or  not 

known  to  occur  elsewhere  15  83.3 

More   common   to  north  or  south   but   recorded 

from  Monterey 3  16.7 

Living  rarely  to  north  of  Monterey  region 4  22.2 

Living  rarely  to  south  of  Monterey  region 2  11.1 

Not  known  to  occur  north  of  Monterey  region. . .         5  27.8 

Not  known  to  occur  south  of  Monterey  region. . .         7  38.9 

Not  known  to  occur  in  region  of  Monterey 0  0 

Summing  up  it  may  be  said  that  the  chiton  remains  offer 
decided  evidence  that  while  the  oceanic  temperatures  of  south- 
ern California  were  very  distinctly  cooler  during  the  Lower 
Pleistocene  period  than  at  the  present  time,  the  difference  was 
nevertheless  very  little,  if  any,  greater  than  that  now  prevailing 
between  the  waters  of  Monterey  and  Los  Angeles  counties, 
and,  if  the  chitons  are  a  true  criterion,  was  quite  probably  about 
the  same. 

Upper  San  Pedro  Series: 

The  total  number  of  s])ecies  here  listed  from  the  Up|)er  San 
Pedro  is  1 1.    These  may  be  given  tabular  treatment  as  follows : 

Relations  of  Upper  San  Pedro  Chiton  Fauna  with  Living 
Fauna  of  Corresponding  Latitude 

Number  of  Per  cent, 

species  of  total 

Extinct  or  unknown  living 2  18.2 

Now  living  commonly  in  same  region 5  45.5 

Now  living  in  same  region  but  infrequent 2  18.2 

Now  living  on  other  parts  of  coast,  but  not  known 

to  occur  in  same  latitude  as  fossils 2  18.2 

Now  living  more  commonly  to  north  than  south. .         2  18.2 

Now  living  more  commonly  to  south  than  north. .         2  18.2 

Known  to  occur  only  to  north 1  9.1 

Known  to  occur  only  to  south 1  9.1 
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The  evidence  here  is  not  altogether  clear  cut,  but  is  easily 
indicative  of  higher  oceanic  temperatures  than  prevailed  dur- 
ing the  preceding  period.  This  is  better  brought  out  when  the 
fauna  of  a  single  horizon  is  taken  by  itself,  the  conflicting  evi- 
dence being  largely  due  to  the  peculiarities  found  in  the  faunas 
of  such  exposures  as  those  at  Point  Loma.  Taken  as  a  whole, 
liowever,  agreement  is  good  with  Arnold's  statement  ( :03,  p. 

66)  that  "the  fauna  of  the  upper  San  Pedro  series  is  southern 
in  character,  and,  as  would  be  expected,  approaches  more  nearly 
the  present  living  fauna  of  the  San  Pedro  region."  The  chitons 
do  not,  however,  well  support  his  further  conclusion  that  de- 
position during  this  period  occurred  in  shallower  water  than 
during  Lower  San  Pedro  times.  The  chitons  of  the  Lower  San 
Pedro  exposures  on  Point  Fermin,  as  we  have  already  seen, 
are  practically  exclusively  shore  species,  a  few  only  of  which 
have  been  found  extending  to  a  few  fathoms  depth.  Those  of 
Long  Wharf  Canyon,  which  is  unqualifiedly  an  Upper  San 
Pedro  horizon,  even  though  mainly  shore  forms,  include  a  few 
species  like  Leptochiton  clarki  and  Ischnochiton  sanctcemofiicce 
which  have  the  aspect  of  oflF-shore  types  from  at  least  moderate 
depths.  No  doubt  different  horizons  within  each  period  will 
show  considerable  modifications  in  this  respect.  As  an  associa- 
tion the  Upper  San  Pedro  chitons  are  not  easy  to  bring  into 
correlation  with  those  of  any  restricted  region  of  the  coast  at 
the  present  time.  By  itself,  the  Long  Wharf  Canyon  fauna 
is  rather  strongly  reminiscent  of  that  of  the  west  coast  of 
Lower  California  in  the  neighborhood  of  the  28th  parallel.  This 
impression  is  probably  due  very  largely,  if  not  wholly,  so  far  as 
the  chitons  are  concerned,  to  the  presence  as  a  strong  element 
in  the  fauna  of  the  now  characteristically  Lower  Californian 
Ischnochiton  acrior.  At  the  same  time  we  find  at  the  "coal 
mine"  locality  on  Point  Loma,  this  same  southern  species  oc- 
curring simultaneously  with  the  strongly  northern  Crypto- 
chiton  stelleri,  an  association  which  for  the  present  we  can  only 
regard  as  anomalous.  Dr.  Clark  has  so  far  failed  to  find  the 
slightest  trace  of  Cryptochiton  in  all  his  quarrying  and  sifting 
at  Santa  Monica. 


420  CALIFORNIA  ACADEMY  OF  SCIENCES  lPw>c.  4th  S 


Formation AL  Intes-ulationsiiips  op  Chitox  Fauna 

Lower  Upper 

Sftn  Pedro     San  Pedro 


OUgoeene     Pliocene   _  Lover  ^^'^  Recent 


Oligocene    1 

Pliocene 0  3 

Pleistocene: 

Lower  San  Pedro..  0  1              19 

Upper  San  Pedro . .  0  2               5             11 

Recent 0  3             18               9              110+ 

A  conspicuous  fact  brought  out  in  several  of  the  tables  is 
the  small  number  of  species  appearing  in  all  formations  which 
are  extinct  or  not  yet  known  to  occur  living.  The  single  Oligo- 
cene species  is  unique  and,  as  would  be  anticipated,  is  prob- 
ably extinct.  But  with  one  exception  all  the  Pliocene  and 
Lx>wer  Pleistocene  forms  which  have  been  specifically  de- 
termined are  also  of  recent  occurrence.  This  is  likewise  true 
of  most  of  the  fauna  from  the  Upper  (San  Pedro)  Pleistocene, 
but  two  species  here  described  as  new  from  the  rocks  of  this 
period  have  not  yet  been  discovered  in  the  recent  state. 

The  species  peculiar  to  each  formation  are : 

Nand>er  of     Per  cent, 
■pecks  of  totftl 

Oligocene    1  100 

Pliocene    1*  33 

Pleistocene: 

Lower  San  Pedro 13**  6a4 

Upper  San  Pedro 5***  45.5 

*all  occur  also  in  living  fsuns. 

**a11  but  one  also  known  to  occur  in  living  fauna. 

***a11  but  two  also  known  to  occur  in  living  fauna. 

No  doubt  these  figures  ^\^ll  be  verj'  greatly  modified  by  the 
results  of  later  investigation,  but  to  some  degree  are  probably 
dependable.  An  analysis  in  detail  would  probably  show  the 
more  characteristic  species  of  the  respective  formations  to  be 
somewhat  as  follows,  all  but  Mopalia  acuta  being,  so  far  as  is 
known,  confined  to  the  formation  under  which  they  are  listed : 

Oligocene:  Oligochiton  lioplax 

Pliocene:  Kathariua  twiicata 

Pleistocene — 

Lower  San  Pedro     Tonicclla  lincata 

Cyanoplaj:  harticegii 

*'  fackcnthallcc 

Nuttallina  calif ornica 
Mopalia  lignosa 
ciliata 
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PlaciphoreUa  velata 

Ischnochiton  fallax 

Ischnochiton  magdalefiensis 
"  cooperi 

Upper  San  Pedro    Mopalia  acuta 

Ischnochiton  acrior 

"  pectinulatus 

''  sanctcBtnoniccB 

Here,  too,  later  work  will  no  doubt  bring  about  appreciable 
modification.  One  feels  inclined  to  prophesy  that  Katharina 
tunicata  will  be  found  to  occur  in  the  Lower  San  Pedro  as  well 
as  in  the  Pliocene,  while  it  also  seems  reasonable  that  a  large 
proportion  of  the  species  just  now  apparently  characteristic 
of  the  Lower  Pleistocene  will  eventually  be  discovered  in  the 
Pliocene  as  well.  In  addition  to  the  forms  specifically  char- 
acteristic as  noted,  the  Upper  San  Pedro  horizons  seem  gen- 
erally to  be  marked  by  an  extraordinarily  abundant  development 
of  Callistochiton  as  compared  with  individuals  of  other  genera. 

• 

Parts  of  Animal  Preserved  as  Fossils 

In  chitons,  as  probably  in  every  division  of  animals,  all 
normal  structures  possess  some  special  element  to  contribute 
toward  a  properly  phylogenetic  classification  of  the  group.  In 
such  a  classification  it  is  no  more  proper  to  neglect  a  certain 
organ  or  group  of  organs  than  it  is  to  leave  out  of  consideration 
some  difficult  species  or  genus.  Probably  no  one  would  dispute 
this,  theoretically  at  least,  but  as  a  matter  of  actual  practice, 
and  with  no  more  data  to  work  with  than  we  have  at  present, 
it  is  quite  impossible,  as  in  almost  all  other  groups,  even  rea- 
sonably to  approach  so  ambitious  an  ideal.  For  the  time  being, 
we  must  perforce  be  content  with  putting  our  reliance  upon 
those  structures  which  by  reason  of  hardness,  like  the  shell,  or 
of  adaptability  to  mounting,  like  the  radula  and  girdle  scales, 
are  readily  susceptible  of  preservation. 

In  the  case  of  fossils  the  very  nature  of  things  limits  us  to 
consideration  of  the  shell,  or,  rather,  to  the  shelly  plates,  eight 
in  number,  into  which  the  chiton  shell  is  divided.  In  life  these 
are  regularly  meristic  in  position  and  are  held  together  by  the 
stout  chitinous  or  leathery  girdle,  itself  variously  beset,  both 
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above  and  below,  with  scales,  spines,  setse,  or  other  horny  or 
calcareous  appendages.  When  some  of  our  fossiliferous  rocks 
have  had  their  due  of  microscopic  investigation,  no  doubt 
chiton  girdle  scales  will  be  found,  perhaps  sometimes  even  in 
abundance.  Rut  up  to  the  present  there  has  been  no  recovery 
of  any  remains  beyond  the  valves  of  the  shell.  All  other  struc- 
tures, being  of  but  problematic  value  to  the  paleontologist,  will 
be  dealt  with  only  incidentally  in  this  paper.  Except  where  for 
special  reasons  it  becomes  hardly  avoidable,  discussion  of  all 
such  will  be  left  for  papers  dealing  primarily  with  the  recent 
chitons,  to  which  the  student  who  wishes  to  push  the  matter 
further  mav  readilv  refer. 

The  paleontologist,  as  stich,  has  to  content  himself  with  an 
odd  valve  pried  here  and  there  from  the  rocks,  rarely  with  any 
evident  remaining  connection  with  any  of  the  other  valves 
originally  its  fellows,  so  the  systematic  discussion  in  a  work 
of  this  scope  necessarily  must  take  purview  of  the  situation  and 
concern  itself  chiefly  with  the  description  and  identification  of 
such  fragmental  remains. 

The  Shell  of  Chitons 

The  valves  of  the  chiton  shell  are  not  alike,  nor  are  any  two 
of  them  absolutely  so.  though  the  more  central  ones  are  very 
similar.  To  the  casual  observer  they  fall  easily  into  three  prin- 
cipal categories:  the  anterionnost.  or  ''head''  valve,  as  it  is 
commonly  called,  the  six  intennediate  or  median  valves,  and 
the  posteriomiost  or  ''tail'  valve.  Perhaps  these  terms  are  not 
strictly  scientific  either  in  etymology  or  application,  but  they  are 
the  ones  generally  in  use  and  the  most  convenient  we  have. 
Each  valve  in  articulating  with  its  neighbors  juts  under  the  one 
just  in  front  and  over  the  one  just  behind.  Consequently  the 
head  valve  differs  from  all  the  others  in  being  not  only  more  or 
less  evenly  crescentic,  due  to  its  terminal  position,  but  without 
accessory  plates  in  front  other  than  the  marginal  insertion  plate 
present  in  nearly  all  chitons  except  a  part  of  the  family  Lepido- 
pleuridcF.  All  the  other  valves  have  a  pair  of  sharp,  plate-like 
apophyses  projecting  on  either  side  in  front,  the  sutural  lamince. 
The  tail  valve  is,  how'ever,  not  straight  or  angular  behind,  as 
are  usuallv  the  intermediate  valves,  but  is  evenlv  crescentic  or 
specially  shaped  in  some  other  way.     Its  oldest  or  unibonal 
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portion,  technically  known  as  the  mucro,  is  usually  evident  as  a 
submedian,  conical  projection  of  greater  or  less  prominence, 
and  is  a  characteristic  feature. 

The  shelly  substance  in  all  the  valves  is  characteristically 
formed  of  two  layers, — an  inner,  usually  hard,  semi-porcel- 
lanous  tissue  known  as  the  articulatnentutn,  and  an  outer, 
usually  softer,  very  different  appearing,  surface  layer,  the  teg- 
mentum.  The  articulamentum  generally  projects  past  the  teg- 
mentum on  the  sides  and  in  front  to  form  the  mechanism  of 
articulation,  namely  the  sutural  laminae  already  described,  and 
the  toothed  or  simple  insertion  plates  which  serve  for  the  at- 
tachment of  the  girdle  at  the  sides  of  the  median  valves  and 
around  the  ends,  anterior  or  posterior  as  the  case  may  be,  of  the 
terminal  valves.  The  insertion  plates  are  usually  divided  by 
one  or  more  slits  into  more  or  less  evident  teeth.  Sometimes 
evident  in  the  articulamentum  are  thread-like  lines,  or  lines  of 
pores,  running  radially  from  the  valve  umbo  and  leading  one 
into  each  slit,  thus  marking  the  position  of  the  slit  through  the 
previous  stages  of  growth.  The  sutural  laminae  are  separated 
in  the  central  line  by  a  sort  of  bay  leading  back  nearly  or  quite 
to  the  margin  of  the  tegmentum,  the  sutural  or  jugal  sinus. 

Those  portions  of  the  tegmentum  just  over  where  the  in- 
sertion plates  push  from  under  are  referred  to  as  the  eaves, 
and  the  tissue  of  the  little  cliflFs  so  formed  as  eave  tissue.  This 
tissue  sometimes  evinces  special  structural  features  of  value. 

Dorsally,  the  tegmentum  is  typically  capable  of  delimitation 
into  several  distinct  areas,  which,  in  spite  of  modifications  in 
a  considerable  number  of  species,  yet  maintain  themselves 
through  the  group  with  a  somewhat  remarkable  constancy.  In 
the  median  valves  the  regions  of  the  tegmentum  lying  back  of 
the  radial  articulamental  lines  above  mentioned,  and  thus  over- 
lying and  coinciding  with  the  old  insertion  plate  tissue,  are 
generally  a  little  elevated,  or  may  be  bounded  by  a  ridge  or 
line  of  sculpturing  in  front.  Their  sculpture  is  subject  to  elab- 
oration on  a  different  plan  from  that  of  the  rest  of  the  valve 
and  is  primarily  radial,  rather  than  longitudinal  as  elsewhere. 
They  are  apt  to  be  very  definite  in  their  boundaries  and  are 
known  as  the  lateral  areas.  The  area  lying  in  front  of  them 
is  called  the  central  area.  The  region  adjacent  to  the  ridge  or 
jugum  of  the  valve,  except,  of  course,  in  the  head  valve,  is  known 
as  the  jugal  tract  and  the  more  lateral  portions  occupying  the 


424  CAUFORNIA  ACADEMY  OF  SCIENCES  [Pioc.  4tb  Szk. 

side  slopes  as  the  pleural  tracts.  In  Acanthochitona  and  some 
other  forms,  the  boundary  between  the  jugal  and  pleural  tracts 
is  better  marked  than  that  of  the  lateral  areas,  and  the  entire 
region  of  the  slopes  is  called  the  latero-pleural  areas.  The  teg- 
mentum of  the  median  valves  sometimes  shows  an  angular 
projection  in  the  median  line  behind,  the  beak,  and  more  rarely 
a  similar  forward  projection  between  the  sutural  laminae  in 
front.    This,  when  present,  is  known  as  the  false  beak. 

The  tegmentum  of  the  head  valve  is  not  so  divisible  into 
areas.  Its  sculpture  is  almost  uniformly  developed  on  the  same 
general  plan  as  that  of  the  lateral  areas,  and,  as  with  them,  is 
primarily  radial.  The  articulamentum  of  this  valve  is  of  course 
entirely  made  up  of  insertion  plate  tissue.  The  tail  valve,  on 
the  other  hand,  has  sutural  laminae  similar  to  those  of  the 
median  valves  and  its  tegmentum  is  typically  divided  into  two 
regions,  a  central  area  in  front  of  the  mucro,  and  a  posterior 
area  behind  it.  The  central  area  coincides  in  significance  and 
essential  plan  of  sculpture  with  the  central  areas  of  the  median 
valves.  The  posterior  area  is  homologous  with  the  lateral  areas 
and  is  usually  similar  to  them  in  sculpture,  though  it  develops 
peculiarities  of  its  own  now  and  then.  It  is  sometimes  con- 
venient to  refer  to  the  tegmental  surface  of  the  head  valve  and 
the  posterior  area  of  the  tail  valve  together  as  the  terminal 
areas,  as  they  are  frequently  so  similar  in  sculpture.  The  articu- 
lamentum, and  sometimes  the  tegmentum  also,  of  the  tail  valve 
is  sometimes  emarq^inated  in  the  median  line  behind  to  form 
a  posterior  sinus. 


SYSTEMATIC  ACCOUNT 

General  Remarks 

The  general  purix)rt  of  the  systematic  portion  of  this  paper 
is  to  give  a  catalogue  of  the  known  species  of  fossil  chitons  of 
western  North  America,  systematically  arranged,  and  in  con- 
nection with  each  species  to  present 

1.  A  brief  summary  of  the  synonymy,  with  those  refer- 
ences to  the  literature  as  seem  of  special  importance  to  the 
paleontologist,  especially  such  as  are  accompanied  by  useful 
figures ; 
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2.  A  short  diagnosis  of  the  more  important  differential 
characters  based  upon  the  shell  alone,  and  rendered  as  concise 
as  possible  consonant  with  a  reasonably  certain  identification  of 
the  species ; 

3.  In  the  case  of  hitherto  undescribed  species,  a  full  de- 
scription ; 

4.  A  statement  of  the  known  geologic  and  geographic 
range; 

5.  A  list  of  the  specimens  examined,  with  pertinent  data; 

6.  Figures  of  the  shell,  including  both  exterior  (dorsal)  and 
interior  (ventral)  views  of  a  head,  a  median,  and  a  tail  valve, 
wherever  the  condition  of  the  specimens  available  makes  this 
possible ; 

7.  Special  remarks. 

No  figures  of  any  of  the  fossil  species  have  been  prepared 
from  recent  specimens,  and  the  diagnoses  likewise  are  drawn 
as  exclusively  from  fossil  specimens  as  the  material  has  per- 
mitted. In  several  instances  both  figures  and  diagnosis  could 
have  been  decidedly  improved  and  amplified  by  a  more  extended 
use  of  recent  specimens,  but  it  has  seemed  best  for  the  present 
to  avoid  this  wherever  possible.  Similarly  it  has  been  thought 
best  to  mention  only  shell  characters  in  the  diagnoses,  not  be- 
cause of  any  desire  to  place  an  exclusive  systematic  value  upon 
them,  but  because,  as  has  been  stated,  they  are  the  only  ones 
preserved  by  the  fossils. 

New  Taxonomic  Terms  Proposed 

The  following  taxonomic  terms  are  published  for  the  first 
time  in  the  present  paper : 

Oligochiton  lioplax,  new  genus  and  species 

Leptochiton  clarki,  new  species 

Ischnochiton  (Lepidozona)  sanctccmoniccB,  new  species 

Callistochitonince,  new  subfamily 

Callistochiton  dccoratus  fermiuicHs,  new  subspecies 

Key  to  Genera 

The  following  key  to  the  genera  mentioned  in  this  paper,  it 
is  hoped,  will  prove  reasonably  workable.  It  is  in  considerable 
degree  artificial,  but  a  purely  phylogenetic  key  based  upon  the 
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shells  alone,  as  must  necessarily  be  done  in  this  instance,  seems 
impossible  at  this  time. 

1 .  Small  species  without  insertion  plates  or  slits  at  margin  of 

articulamentum  (Family 

Lepidopleuridae) Leptochiton 

1'.    Valves  with  slitted  or  toothed  insertion  plates 2 

2.  Valves  in  adult  composed  of  articulamentum  only,  in  the 

living  animal  entirely  covered  by  the 

girdle Cryptochiton 

2'.    Valves  showing  both  tegmentum  and  articulamentum .  .    3 

3.  Valves  with  tegmental  area  greatly  restricted,  due  to  en- 

croachment by  girdle 4 

3'.    Valves  with  tegmental  area  not  greatly  restricted  and 
girdle  not  greatly  encroaching 5 

4.  Valves  massive ;  tegmentum  without  striking 

sculpture    Katharina 

4'.    Valves    comparatively   delicate:    tegmentum    sculptured 
with  a  more  or  less  scaly  pattern Acanthochitona 

5.  Eave  tissue  spongy 6 

5'.    Eave  tissue  solid  (Family  Ischnochitonidae) 12 

6.  lateral  areas  always  poorly  differentiated 7 

6'.    Lateral  areas  generally  distinct,  often  bounded  in  front  by 

a  diagonal  rib ;  tail  valve  with  a  single  pair  of  slits  and 
a  ]X)sterior  sinus  (Family  Mopaliidne,  in  greater 
part)    11 

7.  Valves  normally  proportioned;  sculpture  obsolete  or  of 

relatively  simple  ty|)e  (Family  Callochitonidae)  ....    8 

7'.    Valves  narrow,  of  more  or  less  bizarre  form ;  sculpture  of 

tegmentum  strongly  granular Nuttallina 

8.  Surface  of  tegmentum  smooth 9 

8'.    Surface  of  tegmentum  finely  granulose 10 

9.  Sutural  laminae  and  teeth  very  short  and  weakly  devel- 

oped ;   more   than   one   slit   on   each   side   in   median 

valves    Oligochiton 

9'.    Sutural  lamincX  and  teeth  well  developed ;  median  valves 

with  a  single  slit  on  each  side Tonicella 

10.      \'alves  stout:  teeth  oblique  and  more  or  less  pointed  in 

tail  valve Cyanoplax 

10'.    Valves  delicate;  teeth  small  and  verv  numerous  in  end 

valves    Lepidochitona 
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11.  Valves  normally  proportioned Mopalia 

1  r.    Valves  excessively  short  and  wide Placiphorella 

12.  Valves  with  beaded  sculpture;  tegmentum  strongly  de- 

veloped behind   the  articulamentum ;  median  valves 

distinctly  narrowed  at  sides;  tail  valve  with  short, 

stubby  teeth  and  posterior  mucro Chaetopleura 

12'.    Lateral  and  terminal  areas  having  heavy  radial  ribs;  the 

insertion  plates  short  and  curving  out  into  the  slits. 

which  correspond  in  position  with  the  radial  ribs 

CalHstochiton 

12".  Valves  normal,  with  variously  developed  sculpture  and 

sharply  cut,  even  teeth  throughout Ischnochiton 

Description  of  Species 

Family  Lepidopleuridae 
Genus  Leptochiton  Gray,  1847 

1.  Leptochiton  clarki  Berry,  new  species 

(Plate  I,  fig.  10.) 

Diagnosis:  Valves  small,  delicate,  without  insertion  plates ; 
sculpture  weak,  consisting  of  rows  of  small  granules,  coalescing 
or  overlapping  to  form  weak  longitudinal  riblets  on  the  central 
areas  and  radial  ones  on  the  lateral  areas ;  sutural  laminae  very 
low  and  wide,  blending  evenly  into  the  shell  margin. 

Type:  An  intermediate  valve,  entered  as  Cat.  No.  3987  of 
the  writer's  collection  [S.  S.  B.  605]. 

Type  Locality:  Upper  San  Pedro  Pleistocene  of  Long 
Wharf  Canyon,  Santa  Monica,  California ;  collector,  Dr.  F.  C. 
Clark:  1  median  valve. 

Range:     Unknown  except  type  locality  as  given  above. 

Description:  Intermediate  valve  small,  high-arched,  sub- 
angular  on  the  ridge,  the  side  slopes  arcuate.     Lateral  areas 


Fig.  1 

Fig.  1.    Leptochiton  clarki  Berry,  new  species.     Dorsal  aspect  of  type 
valve  [605] ;  camera  outline. 
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scarcely  raised,  scalptiired  2II  over  bv  nnmcroas,  crowded,  low, 
rounded  grannies,  radially  arrai^ped  and  more  or  less  coalcscent 
to  form  low  radial  riUets  1 17-20  on  a  side  ?  ),  separated  from 
each  other  by  shallow,  but  quite  distinctly  cut,  sulci.  Central 
areas  evcrywhert  sculptured  by  numerous,  more  pointed,  back- 
m-ardly  directed,  more  overlapping  granules,  which  coalesce 
strongly  to  form  about  55-60  low.  granular,  longitudinal  riblets 
on  each  slope,  their  interspaces  about  half  as  wide  as  the  riblets 
themselves  and  traversed  bv  a  rather  weak,  transverse  thread- 
ing  which  shows  up  more  plainly  where  the  tegmentimi  is 
slightly  worn ;  riblets  more  or  less  oblique  on  the  sides,  bending 
inward  as  they  approach  the  lateral  areas,  those  nearer  the 
center  of  the  shell  becoming  straighter,  and  passing  smoothly 
over  the  jugal  region  where  they  become  a  little  narrower  and 
more  numerous  than  on  the  slopes. 


Fig.  2.    Leptochiton  clarki  Berry,  new  species.     Anterior  elevation  of 
type  valve  [605] ;  camera  outline. 

Interior  of  valve  with  a  rather  strong,  anterior,  transverse 
callus.  Insertion  teeth  obsolete.  Slits  none.  Sutural  laminae 
very  low,  wide,  evenly  rounded  in  front,  their  outer  slope  only 
a  little  more  abrupt  than  the  inner  and  passing  smoothly  into 
the  lateral  margin  of  the  shell. 

Mcasurnncnts:  Caliper  measurements  of  the  type  are, — 
long.  2.2,  lat.  6.1,  alt.  2.6  mm. 


K.  «  -  — 


t.       •"•"»  <■  r^ 


Fig.  3 

V\g.  3.    Leptochiton  clarki  Berry,  new  species.     Dorsal  aspect  of  right 
idc  of  type  valve  [605] ;  camera  outline. 
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Remarks:  It  is  unfortunate  that  only  a  single  valve  has  been 
discovered  in  all  Dr.  Clark's  screenings  of  the  only  fossil  Lepi- 
dopleurid  we  have  seen.    It  is  a  modest  little  species,  apparently 


Fig.  4 

Fig.  4.    Lep  to  chiton  clarki  Berry,  new  species.    Ventral  aspect  of  same ; 
same  scale  as  Fig.  3;  camera  outline. 

allied  to  the  prevailing  group  of  species  now  living  along  the 
coast,  although,  chiefly  because  of  the  peculiar  form  of  the 
sutural  laminae,  I  have  been  unable  to  identify  it  with  any  of 
them.  From  L.  nexus  (Carpenter),  as  represented  by  a  speci- 
men from  off  Laguna,*  it  differs  in  the  much  less  sharply  defined 
lateral  areas  and  their  much  more  distinct  radial  liration,  as 
well  as  rather  more  numerous  lirae  of  the  central  areas  (55-60 
instead  of  50),  which  are  not  separated  into  distinct  scales  or 
granules. 


^{^     ^  ,  I       '    .', 
' •  '  j^.' 

^'       FiiTs 

Fig.  5.  Leptochiton  heathi  Berry.  Dorsal  aspect  of  right  side  of  valve 
vof  paratype  [124a]  a  recent  specimen  from  15  fathoms,  on  Monterey,  Cali- 
fornia; same  scale;  camera  outline. 


Fig.  6 

Fig.  6.    Leptochiton  heathi  Berry.    Ventral  aspect  of  same ;  same  scale ; 
camera  outline. 

From  valves  of  L.  heathi  Berry,  that  of  the  fossil  specimen 
differs  in  being  shorter  and  wider,  in  having  a  more  angular 

■  c.  f.  Proc.  Gal.  Acad.  Sci.,  (4),  y.  9,  p.  8. 
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dorsal  ridge,  in  the  more  numerous  line  of  the  central  areas 
(40-45  in  heathi),  in  the  more  definite  radial  arrangement  of 
the  granules  on  the  lateral  areas,  and  in  the  conspicuously 
shorter  and  less  pointed,  sutural  laminx. 

From  L.  rugatus  (Carpenter)  it  is  separated  by  the  weaker 
growth  lines  and  consequently  less  conspicuous  terracing  of  the 
lateral  areas,  together  with  the  less  crowded  and  more  dis- 
tinctly radial  arrangement  of  the  granules  in  this  region,  the 
more  angular  ridge,  and  the  shape  and  position  of  the  sutural 
laminae. 


Figr.  7'    Leptochiion  rugatus  (Carpenter).     Dorsal  aspect  of  right  side 
f  valve  iv  of  recent  specimen  from  I^  Jolla,  California.   [Ul^l  •  same 


scale:  camera  outline. 


FiR.  8 

Fi^r.  8.     Lrptocliiton    ruifiUus    (Carpenter), 
samr  scale :  camera  outline. 


Ventral    aspect   of   same; 


The  fossil  species  differs  from  l)oth  L.  rugatus  and  L.  heathi 
in  tlie  very  short  and  wide  sutural  laminae,  which  in  L.  rugatus, 
moreover,  are  not  marginal,  but  abruptly  set  over  and  separated 
by  a  sharp  notch  from  the  lateral  margin  of  the  shell.  The 
differences  in  fomi  of  the  sutural  laminae  in  these  three  species 
are  very  clearly  brought  out  in  the  accompanying  camera  draw- 
ings (text  figs.  3-8).  L.  nexus  I  have  unfortunately  not  had 
opportunity  to  disarticulate. 

The  specific  name  is  chosen  in  honor  of  Dr.  F.  C.  Clark  of 
Santa  Monica,  California. 
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Family  Callochitonidae 

Subfamily  Lepidochitoninae 

Genus  Oligochiton  Berry,  new  genus 

Chiton  with  valves  of  normal  form;  insertion  plates  and 
teeth  present,  but  very  short.  Surface  of  tegmentum  smooth. 
Lateral  areas  scarcely  defined.  Sutural  plates  low  and  wide, 
separated  by  a  wide  and  shallow  sinus.  Eaves  spongy.  Slits 
numerous  in  the  end  valves;  probably  2  or  3  on  a  side  in  the 
median  valves. 

Type:    the  following  species  : 


2.  Oligochiton  lioplax  Berry,  new  species 

(Plate  I,  figs.  1-6.) 

Diagnosis:  Valves  of  moderate  size,  without  sculpture  ex- 
cept lines  of  growth;  lateral  areas  weakly  delimited;  mucro 
nearly  median;  slits  numerous — 13  in  head  valve,  probably  2 
or  3  on  a  side  in  median  valves,  about  15  in  tail  valve;  teeth 
short ;  sutural  laminae  short  and  broad,  well  separated. 

Type:  A  tail  valve  [S.  S.  B.  608]  in  the  collection  of  the 
department  of  geology,  Leland  Stanford  Junior  University. 

Paratypes:  A  median  valve  [607]  in  the  collection  of  the 
department  of  geology,  Leland  Stanford  Junior  University, 
and  a  head  valve  [606]  in  the  writer's  collection. 

Type  Locality:  "N.  P.  129'\  Sooke  Formation  Oligocene, 
"from  conglomerates  and  sandstones  found  along  the  sea  cliff 
between  the  mouths  of  Muir  and  Kirby  creeks,  west  of  Otter 
Point,  southern  Vancouver  Island",  British  Columbia ;  3  valves. 

Material  Examined: 
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Description:  Head  zxUve  evenly  crescentic,  the  slopes  only 
slightly  convex.  Exterior  somewhat  worn  and  pitted ;  surface 
e\-erywhere  very  finely  and  microscopically  punctate,  other- 
wise practically  smooth,  without  any  well  developed  pattern 
of  sculpturing,  except  a  few  weak^  concentric  growth  lines 
(marked  in  the  specimen  at  hand  by  faint,  narrow,  alternating 
color  bands  of  a  darker  tone  than  the  body  of  the  shell).  In- 
terior not  examined,  but  the  principal  portion  of  the  shell  so 
delaminated  as  to  reveal  the  presence  of  a  number  of  strong 
radiating  lines  or  grooves  coincident  with  the  marginal  slits. 
Slits  and  grooves  about  13  in  number.    Insertion  teeth  smooth, 

J  beveled  somewhat  at  margin,  but  not  very  sharp. 

*  Median  valve  not  beaked,  relati\'elv  short  and  wide,  mod- 

erately  hig^-arched:  jugum  with  a  strong  but  somewhat 
rounded  angle,  the  specimen  being  somewhat  abraded  in  this 
region;  side  slopes  nearly  straight.  Tegmental  surface  un- 
sculptured  throughout  except  for  a  fine  punctation  and  growth 
striae  like  those  of  the  head  valve  above  described,  the  lines  of 
growth  and  concentric  color  bands  here  rather  more  conspricu- 
ous :  lateral  areas  flattened,  onlv  weaklv  elevated  and  therefore 
ver}'  indistinctly  marked  off  from  the  pleural  regions.  Sutural 
laminae  short  and  broad,  their  margins  arcuate,  with  the  inner 
slopes  more  gradually  tapering  than  the  outer;  well  separated 
in  the  median  line.  Interior  little  calloused,  the  radial  grooves 
'»n  the  side^  3-2:  slits  indistinct,  but  evidentlv  2-1,  or  i-2.  if 
the  pr>sterior  groove  on  each  side  be  assumed  to  have  originally 
terminated  in  a  slit. 

Tail  valve  rather  trian^ilar  in  outline,  the  niucro  nearly 
median :  depressed,  the  side  slopes  flat  and  straight,  posterior 
slope  slightly  concave;  anterior  margin  strongly  concave  be- 
tween the  sutural  laminae;  boundar}'  between  central  and  pos- 
terior areas  clearly  marked,  forming  an  obtuse  angle  at  the 
niucro  and  thence  extending  straight  to  the  sharp  antero-lateral 
angles  of  the  tegmental  margin.  Sculpture  exactly  similar  to 
that  of  the  median  and  head  valves.  Sutural  laminae  excessivelv 
short  and  broad,  well  separated.  Interior  with  a  strong,  tri- 
angular, median  callus  bearing  numerous  lateral  branches. 
Slits  numerous  but  not  everywhere  definitely  distinguishable 
in  specimen  examined ;  on  the  right  side  about  9  in  number.* 
Insertion  teeth  smooth,  very  short. 

*  In  the  Calif omU  Academy  specimen  the  total  number  of  radial  lines  can  be 
counted  from  above  and  appears  to  be  15. 
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Eaves  on  all  valves  badly  worn,  but  apparently  rather  spongy. 

Measurements:  Long,  of  head  valve  6.+  mm.,  diameter 
13+  mm. ;  long,  of  median  valve  6.0  mm,  diameter  20.0  mm. ; 
long,  of  tail  valve  [608]  10.4,  [939]  11.  mm.,  diameter  [608] 
18.+,  [939]  19.4+  mm. 

Remarks:  The  specimens  upon  which  the  description  of  the 
present  species  is  based,  though  none  of  them  entire,  have 
their  various  fragments  for  the  most  part  in  a  fairly  good  state 
of  preservation.  The  characters  in  which  they  are  peculiar  are 
not  very  striking,  and  it  is  therefore  quite  difficult  at  the  present 
time  to  arrive  at  any  precise  determination  of  their  relation- 
ships. The  numerous  slits,  as  well  as  the  shorter  teeth,  pre- 
clude reference  to  Tonicella,  and  recall  in  some  degree  the  de- 
scription of  the  two  species  of  Spongioradsia  (aleutica  and  mul- 
tidentata),  but  the  very  spongy  shell  substance  described  for 
the  latter  group,  and  the  fact  that  the  teeth  are  even  more  poorly 
developed  than  in  the  fossil  forms,  militates  against  any  at- 
tempt to  join  them.  In  other  respects  likewise,  Oligochiton  and 
Spongioradsia  do  not  seem  to  have  much  in  common.  Cyano- 
plax  and  Lepidochitona  have  a  differently  formed  tail  valve, 
longer  teeth,  and  a  wider  separation  of  the  much  better  de- 
veloped sutural  laminae.  Nevertheless  it  is  clear  that  the  asso- 
ciation of  the  Oligocene  chiton  should  be  more  or  less  inti- 
mately with  the  genera  named  in  the  family  Callichitonidce, 
The  comparatively  weak  development  of  the  sutural  laminae 
and  insertion  plates  perhaps  indicates  that  Oligochiton  is  a 
primitive  form,  perhaps  ancestral  to  some  of  the  modern  mem- 
bers of  the  family. 

It  is  of  particular  interest  as  the  oldest  chiton  thus  far  re- 
corded from  the  West  American  formations. 

Genus  Tonicella  Carpenter,  1873 

3.  Tonicella  lincata  (Wood,  1815) 

(Plate  II,  figs.  1-5.) 

1815.  Chiton  lineatus  Wood,  Gen.  Conch.,  p.  15,  pi.  2,  f.  4-5. 
1847.  Chiton  lineatus  Middendorff,  Mai.  Ross.,  I,  p.  109,  pi. 

12,  f.  8-9. 
1847.  Chiton  lineatus  Sowerby,  Conch.  111.,  f.  77, 
1847.  Chiton  lineatus  Reeve,  Conch.  Icon.,  v.  4,  Chiton,  sp. 

33,  pi.  7,  f.  33 ;  detail  pi.,  f .  33. 
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1857.  Chiton  lineatus  Caq)entcr,  Rq>.  Brit.  Assoc.  Adv.  Sci., 

1856,  pp.  208,  214,  223. 
1857.  Tonicia  lineata  Carpenter,  op.  cit,  p.  317. 
1864.  Chiton  lineatus  Carpenter,  Rep.  Brit.  Assoc.  Adv.  Sci., 

1863,  pp.  523,  648,  684. 
1864.  Tonicia  lineata  Carpenter,  op.  cit.,  pp.  648,  684. 
1879.  Tonicella  lineata  Dall,  Proc.  U.  S.  Nat.  Mus.,  v.  1,  p. 

296,  326,  pi.  1,  f.  5  (radula). 
1892.  Tonicella  lineata  Pilsbry,  Man.  Conch.,  (1),  v.  14.  p.  42, 

pi.  11,  f.  25-28. 
1919.  Tonicella  lineata  Chace  and  Chace,  Lorquinia,  v.  2,  p. 

43  [3]  (recorded  from  Pleistocene  of  Point  Fermin, 

California). 

Diagnosis:  Valves  low';  surface  smooth,  except  for  growth 
lines ;  lateral  areas  indistinct ;  traces  of  a  color  pattern  of  clean- 
cut  wavy  or  zig-zag,  oblique,  longitudinal  lines  often  per- 
sistent, becoming  crescentic  on  the  terminal  valves;  sutural 
laminae  short  and  wide,  separated  by  a  narrow  sinus;  tegmental 
margin  often  with  an  indication  of  false  beaking  in  front ;  teeth 
short,  but  sharply  cut,  slightly  projecting;  eaves  spongy ;  mucro 
high  and  very  anterior  in  position;  slits  generally  8  to  10,  1-1, 
8  to  10. 

Recorded  Range: 

Pleistocene:  Lower  San  Pedro  Series — "Chiton  Bed", 
Point  Ferniin.  California  (Chace  and  Chace,  !)  ;  near  light- 
house. Point  l^>rniin,  California  (  !). 

Living:  Plover  Bay,  Siberia,  to  Japan;  Norton  Sound, 
Bering  Sea,  to  San  Miguel  Island,  Santa  Barbara  County,  Cali- 
fornia ( !)  ;  between  tides;  juvenals  to  30  fathoms. 

Material  Examined: 
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^  Varying  to  high   in  recent  specimens  from  northern  localities. 
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Remarks:  Some  of  these  specimens  still  retain  well  pre- 
served traces  of  the  original  color  pattern,  as  has  already  been 
remarked  for  other  Lower  San  Pedro  fossils  by  Arnold  (  :03, 
p.  20).  The  evidence  thus  afforded,  as  well  as  that  of  the 
flattish  outline  of  the  valves,  indicates  that  this  Lower  Pleisto- 
cene race  was  closely  similar  to  the  more  southern  form  of  the 
species  as  now  existing,  for  instance,  along  the  coast  of 
Monterey  County,  California,  which  has  an  aspect  quite  recog- 
nizably different  from  the  Puget  Sound  and  Alaskan  shells. 

Genus  Cyanoplax  (Pilsbry,  1892) 
4.  Cyanoplax  hartwegii  (Carpenter,  1855) 

(Plate  II,  figs.  6-8.) 

1855.  Chiton  hartivegii  Carpenter,  Proc.   Zool.   Soc.  Lond., 

1855,  p.  231. 
1855.  Chiton   nuttalli   Carpenter,    Proc.    Zool.    Soc.    Lond., 

1855,  p.  231. 
1864.  Trachydermon  hartivegii  Carpenter,  Rep.  Brit.  Assoc. 

Adv.  Sci.,  1863,  p.  649. 
1864.  Trachydermon  nuttallii  Carpenter,   Rep.   Brit.   Assoc. 

Adv.  Sci.,  1863,  pp.  627,  649. 
1879.  ChcBtopleura  hartwegii  Dall,  Proc.  U.  S.  Nat.  Mus.,  v. 

1,  pp.  296,  329,  pi.  1,  f.  10  (radula). 

1879.  Chcetopleura  nuttallii  Dall,  Proc.  U.  S.  Nat.  Mus.,  v.  1, 
p.  330. 

1892.  Tonicella  (Cyanoplax)  hartwegii  &  var.  nuttallii,  Pils- 
bry, Man.  Conch.,  (1),  v.  14,  p.  45,  46,  pi.  14,  f. 
81-85. 

1894.  Trachydermon  (Cyanoplax)  hartwegii  Pilsbry,  Nauti- 
lus, V.  8,  p.  45. 

1909.  Cyanoplax  hartwegii  Thiele,  Rev.  Syst.  Chit.,  I,  p.  4,  7. 

1909.  Trachydermon  hartivegii  Thiele,  id.,  p.  16. 

1910.  Trachydermon  hartwegii  Thiele,  Rev.  Syst.,  Chit.,  II, 

p.  107. 
1919.  Cyanoplax  hartwegii  Chace  and  Chace,  Lorquinia,  v. 

2,  p.  42  [2]  (recorded  from  Pleistocene  of  Pt.  Fer- 
min,  California). 

Diagnosis:    Valves  low,  relatively  short  and  wide;  sculp- 
ture, when  not  eroded,  comprising  a  fine  granulation  overlain 
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CMUro^llA  JC^DOTT  or  KZZSCX5 


vj  BTjpcs'  ifTCfinufy  satKred  wjrts,  the  btExal  anss  dis- 
tinctly otBntA  oiAj  ■■  WES  |HUU  nd  spBOKH :  a  color  j""^* " 
of  btrnraidi  fljine t  or  staios  autiKtanes  pentsteK:  sntttral 
laming  ifnrt  and  wide,  tbe  sinos  wide  and  dnDov :  b^menal 
tnnler  straight  or  ooh-  ttigfatfr  ainucKB  in  frool :  teeth  short. 
mt  projecting:  caTcs  Sfmngr:  mncro  low.  nearlr  median  in 
pTMition;  slit  fomnb  8  to  II.  l-l.  9  to  12.  the  slits  and  tcetfa 
of  the  tail  valve  very  oUiqoe. 

Recorded  Range: 

Pleistocene:    lywier  San  Pedro  Scries — '^Chiioa  Bed". 
Point  Fennin.  California  fChacc  and  Chace.  !>. 

I.tving:     Montere>-,  California,  to  Magdalena  Bar.  Lower 
California;  between  tides. 
Material  Examined: 


r.atLm 
p.*i.ii.n 

P.AB.U-a 


K  p.  *  K  U.CWn.  l(1S.'<teH  (M 


BuiT  Col.  CM.  MM 
l»I\  fisfT  C<A  Cu.  «fa 
int.  B«T  C-A  Co.  nn. 

,&KrT  o<a  c«t.  wn 


F.  PnaK**S.&B«T. 


iCIwOi 

owcia 

WahLSc 


Remarks:  This  species  comes  near  to  being  the  most 
abundant  chiton  now  living  on  the  coasts  of  California  south 
of  Monterey,  with  the  possible  exception  of  Lepidochitona 
tlcnlicns,  and  from  analogy  with  other  species,  one  would 
naturally  expect  it  to  occur  commonly  in  the  Pleistocene.  Such, 
however,  is  not  the  case.  As  a  matter  of  fact,  it  has  beeti  un- 
known as  a  fossil  until  very  recently,  and  seems  to  be  very  rare 
except  at  the  Point  Fermin  "Chiton  Bed",  whence  all  my  speci- 
mens were  obtained.  Most  of  these  are  too  worn  to  show  well 
the  characteristic  warty  sculpture  which  in  the  shells  of  living 
animals  can  usually  be  relied  on  to  separate  hartwegH  from  all 
our  other  chitons. 
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5.  Cyanoplaz  fackenthallae  Berry,  1919 
(Plate  II,  figs.  9-10.) 

1919.  Cyanoplax  fackenthallce  Berry,  Lorquinia,  v.  2,  p.  45  [5]. 

Diagnosis:*  Valves  low,  relatively  short  and  wide,  median 
ones  distinctly  beaked ;  sculpture  comprising  a  fine,  close,  sha- 
gfreen-like,  quincuncial  granulation  over  the  entire  surface,  and 
a  few  rather  irreg^ar  grooves  on  the  terminal  areas;  lateral 
areas  rather  poorly  defined ;  color  pale,  usually  without  mark- 
ings ;  sutural  laminae  triangular,  projecting  well  forward,  the 
sinus  wide  and  deep ;  tegmental  border  sinuous  in  front ;  teeth 
of  head  and  median  valves  very  long  and  projecting,  the  slits 
extending  only  part  way  to  base,  in  tail  valve  projected  some- 
what anteriorly,  those  on  the  sides  of  this  valve  oblique  and 
distinctly  pointed;  eaves  spongy;  mucro  low,  somewhat  pos- 
terior; slit  formula  8,  2-2  (  ?),  11. 

Recorded  Range: 

Pleistocene:    Lower   San   Pedro   Series  —  Chiton  Bed, 
Point  Fermin,  California  (!). 

Living:    Pacific  Grove,  California ;  between  tides. 

Material  Examined: 


Ytht 


LocAurr 


ChHoB  Bad,  Pi.  Fmniii.  OkI  . 


COLLMTOB 


B.P.*B.M.CliMe^m8 


WlMnDqxMitod 


B«n7ColLC»t4108. 


[i(m\ 


Formatioa 


LoiPBtDMlFMIO' 


FWiod 


Remarks:  The  single  head  valve  seen  seems  to  be  conspe- 
cific  with  a  similarly  unique  recent  specimen  at  hand  from  Pa- 
cific Grove,  which  I  recently  ventured  to  describe  as  new  under 
the  name  given  above.  It  is  also  very  near  to  another  recent 
species  lately  described  from  Southern  California,  the  C.  lowei 
(Pilsbry),  but  the  fossil  agrees  rather  better  in  its  lack  of  lines 
of  pores  in  the  articulamentum  and  in  the  more  solid  nature 
of  the  eaves  and  other  parts  of  the  shell,  with  the  Pacific  Grove 
form. 


*It  hu   been  necettary  to   draw  a  portion   of   this  description   from   a   recent 
•pectmen. 
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Genus  Lepidodntoiui  Gray,  1821 
6.  Lepidodntoiui  deotkns  (Gould,  1846) 

(Phte  I,  figB.  7-9.) 

1846.  Chiton  dentiens  Gould,  Proc  Bost  Soc  Nat  Hist,  v.  2, 

p.  145. 
1852.  Chiton  (Onithochiton)  dentiens  Gould,  Moll.  U.  S.  Expl. 

Expcd-,  p.  321,  pi.  28,  f.  433-433b. 
1857.  Chiton  (?)  dentiens  Caq)entcr,  Rq>.  Brit  Assoc.  Adv. 

Sci.,  1856,  pp.  209,  318,  348. 
1862.  Chiton  dentiens  Gould,  Otia  Conch.,  p.  6. 

1864.  Trachydermon   pseudodentiens  Carpenter,    Rep.    Brit. 

Assoc.  Adv.  Sci.,  1863,  pp.  530,  606,  612,  649. 

1865.  Ischnochiton  (Trachydermon)  pseudodentiens  Carpen- 

ter, Proc.  Acad.  Nat  Sci.,  Phila.,  1865,  p.  60. 
1879.  Trachydermon  dentiens  Dall,  Proc.  U.  S.  Nat  Mus..  v. 
1,  p.  323. 

1892.  Ischnochiton  (Trachydermon)  dentiens  Pilsbry,  Man. 

Conch.  (1),  V.  14,  p.  7i,  pi.  8,  f.  61-65. 

1893.  Trachydermon  dentiefis  Pilsbry,  Man.  Conch.,  (1),  v. 

15,  p.  65,  pi.  15,  f.  26  (girdle  scales). 
not  1917.  Trachydermon  dentiens  Chace,  Lorquinia,  v.  2,  p. 
30  {=Mopalia  acuta). 

Diagnosis:  Valves  small,  delicate,  low,  median  ones  more 
or  less  obscurely  beaked :  sculpture  consisting  of  numerous  low. 
flat,  round,  even  granules  over  the  entire  surface,  showing  more 
or  less  tendency  to  form  into  longitudinal  lines  on  the  central 
areas ;  lateral  areas  fairly  well  defined  in  good  material ;  sutural 
laminae  wide  and  low,  separated  by  a  moclerately  wide  but  shal- 
low sinus:  tegmental  border  of  median  valves  gently  arcuate 
in  front;  teeth  thin,  sharp,  barely  projecting,  in  tail  valve  very 
numerous  and  often  bifid :  eaves  spong)- ;  mucro  a  little  anterior 
of  the  middle,  rather  elevated,  its  posterior  slope  concave: 
slits  11,  1-1,  10  to  15. 

Recorded  Range: 

Pleistocene:  Lower  San  Pedro  Series — Nob  Hill  Cut, 
San  Pedro,  California  ( !). 

Living:  Esquimalt,  British  Columbia  (Carpenter),  to 
Socorro  Island,  Revillagigedo  Group,  Mexico  (Pilsbry)  ;  be- 
tween tides. 
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Material  Examined: 


Vahre 


S7 

S 

Tl 


Int. 

Int. 
Int. 


LocAurr 


Nob  HiDCot,  SftD  Ftodro,  CftL 

Nob  HiD  Cat,  San  Ftodro,  CaL 
DMdBMB  Idn  8ui  Ftodro,  Oil 


COLUKTOB 


(HdroydCon. 

OkboydColL 
AraoMCoU.. 


Wh«« 


Dcpt.  QootoDr* 

StenfordUniT 

B«R7  CoH  Git.  4122. 


Dmt  Qoolqcjr, 
Stenfordl^ 


OPT. 


(8M] 
[06  I 

17111 


Fonnatioa 


8ui  Fmbo.  . 
San  PedrOi. 


Period 


fFWatooooe 


Remarks:  The  sculpture  of  L,  dentiens  is  extremely  similar 
to  that  of  Cyanoplax  raymondi  (Pilsbry),  but  the  short, 
wide  valves,  delicate  structure  of  the  shell,  and  short 
sutural  laminae  lead  me  to  refer  the  fossil  specimens  to 
the  former  species.  Mr.  and  Mrs.  Oldroyd  obtained  it  so 
abundantly  in  the  Nob  Hill  Cut  that  it  seems  strange  that, 
except  for  one  perhaps  questionable  specimen  from  Deadman 
Island,  it  has  not  been  detected  in  any  of  the  other  horizons. 
The  specimens  are  so  fragile  that  none  were  obtained  in  an 
altogether  perfect  condition,  but  in  spite  of  this  and  the  lack 
of  any  terminal  valves  in  the  series,  the  identification  seems 
reasonably  certain. 


Genus  Nuttallina  Carpenter,  1879 
7.  Nuttallina  calif omica  (Nuttall,  1847) 

(Plate  III,  figs.  1-12.) 

1847.  Chiton  calif ornicus  Nuttall  in  Reeve,  Conch.  Icon.,  v.  4, 

Chiton,  sp.  90,  pi.  16,  f.  90;  detail  pi.,  f.  89. 
1864.  Acanthopleura  scabra  Carpenter,  Rep.  Brit.  Assoc.  Adv. 

Sci.,  1863,  p.  527,  603,  649. 
1893.  Nuttallina  calif  omica  Pilsbry,  Man.  Conch.,  (1),  v.  14, 

p.  279,  pi.  54,  f.  23-24;  pi.  56,  f.  12-18. 
1919.  Nuttallina  cf.  fluxa  Chace  and  Chace,  Lorquinia,  v.  2,  p. 

42  [2]  (recorded  from  Pleistocene  of  Pt.  Fermin, 

Cal.). 

Diagnosis:  Valves  heavy,  low,  more  or  less  triangular, 
median  ones  strongly  beaked,  though  beaks  and  entire  posterior 
portion  often  lost  by  erosion;  sculpture  comprising  a  narrow 
sulcus  bounding  the  jugal  tract  on  each  side,  an  oblique  ridge 
dividing  the  lateral  and  pleural  areas,  and  a  coarse,  rather  zig- 
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lag  graimlatioa  over  die  two  btter  ngioos,  the  jogal  tract 
smooth;  traces  of  tbe  arfor  pattern  of  white  jt^al  trnngks 
often  persistent,  these  givii^  way  rather  abruptly  oo  die  sides 
to  brown ;  sutntal  laminae  very  lof^,  pointed  on  the  inner  fitmt 
mai^n,  the  wide  sinns  steep-sloped  and  deep;  tegmental  bor- 
der of  median  ral\-es  strongly  aicnate  in  front;  tecdi  of  head 
i-alve  long  and  projectii^,  of  median  valves  very  weakly  de- 
veloped, of  tail  %-atve  low,  thidccoed,  very  irrcgnlar  in  width, 
and  strongly  directed  forward ;  eaves  and  stnos  spoi^y ;  mucro 
strongly  posterior,  often  overhanging:  slits  10  to  11.  1-1 
(though  with  slit-rays  2-2),  7  to  9. 

Recorded  Range: 
Pleistocene:    Lower   San   Pedro   Series  —  Chiton   Bed. 
Point  Fermin.  California  (  !)  ;  Kob  Hill  Cut,  San  Pedro,  Cali- 
fornia ( ! )  ■ 

Formation    doubtful — Deadman    Island,    San    Pedro. 
California  ( !). 

LhHng:  Vancouver  Island.  British  Columbia  (Pilsbry). 
to  Piedras  Blancas.  San  Luis  Obispo  County.  California  (Pils- 
bf)') ;  between  tides. 

Material  Examined: 


1^ 


III 


BrL  Pi  tmaat.  Cil 
Ouuw  Bnl.  Pt.  PcnuB.  Ctl. 
iI]Cal.&DPKl».Ctl. 


<E.W.rbMcl»l^BBTTC<iB.Ciil.M 

E.  P.  A  E.  M.  Chiec.  I»U  BsTT  Col  C^  M 

S.  P.  1 E.  M.  chK*.  I  >  I  n  Burr  CdO.  Cku  u 

-p.iE.MCtaee.ll"'        "  -  -  -    - 


C  F.  Chaa.  I«0 
E.P.nmix*S.&.BBTt, 

IBJO      

E.P.ChMcA9.S.BsTr. 


B.P.CkHcAS.3.B 


ScufordCBr  . 


Remarks:  Specimens  of  Nuttallina  are  far  from  widely 
distributed  as  fossils  in  spite  of  their  present  day  abundance.  I 
have  seen  them  in  numbers  only  from  the  Point  Fennin  "Chiton 
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Bed".  The  two  principal  living  species  are  very  similar  to  each 
other  but  are  supposed  to  be  quite  distinctly  separable  geo- 
graphically, N.  calif omica  occurring  from  the  neighborhood  of 
Point  Concepcion  as  far  north,  perhaps,  as  British  Columbia, 
while  N.  fluxa  (Carpenter)  is  recorded  from  Southern  and 
Lower  California. 

When  first  received  the  median  valve  figured  was  thought  to 
be  referable  to  N,  fluxa  rather  than  to  N,  calif  omica.  Receipt  of 
better  material  has  caused  me  to  revise  this  opinion,  but  I  must 
admit  that  even  with  recent  material  I  am  not  always  confi- 
dent that  I  am  able  to  draw  a  proper  dividing  line  between 
these  two  species.  The  fluxa-like  outline  of  the  specimen  under 
consideration,  however,  seems  clearly  due  to  the  erosion  of  the 
entire  posterior  portion  of  the  valve.  It  has  the  following 
caliper  measurements :  length  5.3,  diameter  6.8,  alt.  3.6  mm. 

The  largest  perfect  specimen  seen  is  an  intermediate  valve 
from  the  Chiton  Bed  [1027],  and  measures:  length  8.7,  di- 
ameter 9.0,  alt.  3.2  mm.  A  worn  and  eroded  median  valve 
from  the  same  exposure  [1404]  is  much  larger,  its  length  12.0, 
diameter  16.7,  and  alt.  5.8  mm. 

Family  Mopaliidae 

Genus  Mopalia  Gray,  1847 

8.  Mopalia  muscosa  (Gould,  1846) 

(Plate  IV,  figs.  1-9.) 

1846.  Chiton  muscosus  Gould,  Proc.  Bost.  Soc.  Nat.  Hist.,  v. 

2,  p.  145. 

1847.  Chiton  ciliatus  Reeve,  Conch.  Icon.,  v.  4,  Chiton,  sp. 

124,  pi.  19,  f.  124;  detail  pi.,  f.  124  (not  of  Sowerby, 

1840). 
1847.  Chiton  collei  Reeve,  id.,  sp.  136,  pi.  21,  f.  136. 
1852.  Chiton  muscosus  Gould,  Moll.  U.  S.  Expl.  Exped.,  p. 

313,  f.  436. 
1862.  Chiton  muscosus  Gould,  Otia  Conch.,  p.  6. 
1893.  Mopalia  muscosa  Pilsbry,  Man.  Conch.,  (1),  v.  14,  p. 

295,  pi.  63,  f.  46-56;  pi.  64,  f.  74. 
1903.  Mopalia  ciliata  Arnold,  Mem.  Cal.  Ac.  Sci.,  v.  3,  p.  28, 

42,  85,  343    (recorded   from   Pleistocene  of  San 

Pedro,  Cal.). 
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1906.  Mopalia  cUiata  Arnold,  Pectens  of  Calif.,  p.  36  (recorded 
from  Pleistocene  of  San  Pedro,  Cal.). 

1919.  Mopalia  muscosa  Chace  and  Chace,  Lorquinia,  v.  2,  p. 
42  [2]  (recorded  from  Pleistocene  of  Pt  Fermin, 
Cal.). 

Diagnosis:  Valves  moderately  heavy,  barely  beaked;  lat- 
eral areas  distinct,  bounded  by  a  strong  rib-like  series  of  more 
or  less  overlapping  tubercles  in  front,  and  a  similar  but  more 
or  less  obsolete  series  of  wider  tubercles  on  the  sutural  margin, 
the  area  between  closely  and  finely  tubercular ;  head  valve  sim- 
ilarly sculptured  with  8  strongly  tuberculose  radial  ridges  in 
addition  to  the  tubercled  thickenings  on  the  sutural  margin: 
central  areas  sculptured  throughout  with  numerous  low,  rather 
crenulate,  longitudinal  riblets,  sometimes  weakly  interlatticed 
by  traces  of  a  fine  radial  liration  across  the  sulci ;  sutural  lamina 
low  and  broad,  the  sinus  rather  shallow ;  tegmental  border  of 
median  valves  with  a  distinct,  obtusely  rounded,  beak-like  pro- 
jection in  front:  teeth  of  first  7  valves  strongly  projecting, 
those  of  head  valve  vertically  grooved  outside ;  tail  valve  with 
a  single  pair  of  lateral  slits  and  a  small  angular  sinus  in  the 
articulamentuni  which  barely  indents  the  tegmental  border; 
nuicro  low  and  strongly  posterior:  eaves  spongy  and  crenu- 
latcd:  slit  fonmila  8,  1-1,  1-1. 

Recorded  Ranf^e: 

Pleistocciic:  Lower  San  Pedro  Formation — Chiton  Bed, 
Point  Fermin,  Califc^rnia  (Chace  and  Chace,  !)  ;  Nob  Hill  Cut, 
San  Pednx  California  (!). 

Up|)cr  San  Pedro  Formation — "Crawfish  George's''. 
San  Pedro,  California  (!)  :  "lumber  yard'',  San  Pedro,  Cali- 
fornia (Arnold,  as  ciliata)  ;  "coal  mine",  Point  Loma,  Cali- 
fornia ( !). 

Formation  doubtful — Deadman  Island,  San  Pedro, 
California  ( !). 

Indian  middens:  Near  Cypress  Point,  Monterey  County, 
California  ( !) :  nic^uth  of  Topanga  Canyon,  near  Santa  Monica, 
California  (Dr.  F.  C.  Clark,  Coll.,  !) ;  La  Jolla,  California  (  !). 

Living:  Shumagin  Islands,  Alaska  (Dall),  to  Cedros 
Island,  LoNN-er  California;  usually  between  tides. 
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[  am 

Jiwer  9iD  Pedro 

n 

B-P.CluM,  ISIS.     . 

BmyColLCiLMtti, 

Lowor  Su  Pedro 

Pie 

lu. 

CnwCdiOcorct-dSuPKln, 

Ctl 

e.  P.  Cbtci,  1918  . . 

Bmr  CoU.  cm.  «m 

I  »6ji 

LontBu  Pedro 

n 

1*1 

CnwIWIi  (kwn'L  Bin  Pedro, 

E.P.ClM.,19IS  ,,   ., 

Berry  Coll.  C»ulWfl. 

jwerauiPodro 

PIf 

gaSriPiSfi'c;,. 

CL-Hubbi      . 

BnTTCoil.Cl,aB3J 

tun) 

Upi«Su  Pedro 

PlH 

" 

Ant.. 

ArnoWCon         .       ... 

"a-siTRi. 

!  UDi 

II 

Ant 

DodBuM.,3un>ln.C>l. 

^^yt-^ii 

taiui. 

1  NIJ 

11V 

III 

Aat- 

D»din»iiId.,iW.PHlro,C.l. 

AraJdColl.        .       .. 

tas. 

* 

Int. 

DeUiiiuId..&DP«lTi>,rd. 

Arnold  Coll                 .    .. 

^l.nl<«nKiT.,.    . 

lowi 

IPlfk-towne 

Dt    . 

OMdnu  Id.,  Sbd  Podni.  Cil. 

R,  Arnold,  M.y,  IBOI 

"«*!. 

n 

Bl.. 

Arnold  Coll 

^(in^mlBnir... 

1  'ttii 

-IWlQWM 

n 

■II. 

Uudiuii  Id.,  Ban  Pedre,  Ct\. 

*™°'''™'     

°a.s». 

I7TOI 

'Plrl.loT« 

" 

pm 

Arnold  roll       . 

"XSTKi... 

11 

Port. 

Deul£uiild..SuP(dn>,C>l. 

AraoldColl      

"sat  . 

.«ll 

IP^o^n. 

Remarhs:  Valves  of  tliis  species  are  iK>t  always  easy  to 
discriminate  from  those  of  several  of  its  living  allies,  especially 
as  they  are  so  often  worn  and  broken.  Well  preserved  speci- 
mens should  be  quite  readily  identifiable  by  their  coarse  sculp- 
turii^,  the  longitudinal  ribs  of  the  central  areas  being  heavier 
and  fewer  than  in  such  species  as  M.  hindsii.  while  the  ribs 
bounding  the  central  areas,  as  well  as  these  areas  themselves, 
are  more  strongly  granose.  In  shape  the  vahcs  are  generally 
quite  ele\'ated  and  have  an  unusually  shallow  jugal  sinus. 

Dall  and  Pilsbry  have  already  called  attention  to  the  fact 
that  in  this  species  the  tegmentum  of  the  median  valves  has  a 
sort  of  rounded,  false  beak  in  the  middle  in  front,  which  is  an 


444  CAUFORSIA  ACADEMY  OP  SCIENCES  fTtec.  4tk 

aid  in  the  separation  of  the  species  from  M.  ciliaia,  but  this 
beak  is  sometimes  eroded  away  in  fossils. 

Practically  all  the  fossil  Mopalias  will  require  re-examina- 
tion after  those  of  the  recent  fauna  have  become  better  under- 
stood than  they  are  at  present 


9.  Mopalia  hindsti  (Sowerby,  1847) 
(Plate  IV,  figs.  10-11) 

1847.  Chitofi  Hindsii  Sowerby.  in  Reeve,  Conch.  Icon.,  v.  4. 

Chiton,  sp.  67,  pi.  12.  f.  67a-b:  detail  pi.,  f.  67. 
1847.  Mopalia  Hindsii  Gray.  Proc.  Zool.  Soc.  Lond..  p.  69. 

169. 
1893.  Mopalia  muscosa  var.  hindsii  Pilsbry,  Man.  Conch.,  (1), 

v.  14.  p.  296.  pi.  62,  f.  99-100;  pi.  63,  f.  57. 
1916.  Mopalia  hindsii  Chace,  Nautilus,  v.  30,  p.  71  (recorded 

from  Pleistocene  of  Deadman  Id.,  Cal.). 

Diagnosis*:  Valves  moderately  heavy,  barely  beaked;  lat- 
eral areas  distinct,  bounded  in  front  by  a  low,  sometimes  obso- 
lete, rather  indistinctly  granose  rib,  and  behind  by  a  much 
weaker  sutural  thickening,  the  area  between  showing  an  inter- 
woven basket-like  pattern  of  varying  distinctness:  head  valve 
similarly  ornamented  with  8  low,  indistinctly  granose,  radiat- 
ing ribs,  showing  the  basket-like  sculpturing  between :  central 
areas  sculptured  with  numerous  fine  longitudinal  riblets,  either 
weakly  interlatticed,  or  so  broken  as  to  have  a  zigzag  appear- 
ance, sometimes  nearly  obsolete;  jugal  tracts  with  a  sharp 
longitudinal  divergent  ribbing,  or  with  sculpture  obsolete; 
sutural  lamina?  low  and  broad ;  sinus  narrow  and  rather  shal- 
low ;  tegmental  Ixjrder  of  median  valves  with  a  distinct,  rounded 
beak-like  projection  in  front:  teeth  of  head  valve  moderately 
long,  rather  weakly  vertically  grooved  outside;  teeth  of  me- 
dian valves  projecting,  less  distinctly  grooved;  tail  valve  with 
a  single  pair  of  lateral  slits  and  an  angular  posterior  sinus  in 
the  articulamentum,  the  tegmentum  rather  broadly  emarginate 
above  it;  mucro  a  little  behind  the  center:  eaves  spongy  and 
somewhat  crenulate:  slits  8,  1-1,  1-1. 

•  Description  drawn  in  part   from  recent  specimens. 
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Recorded  Range: 

Pleistocene:  Formation  doubtful — Deadman  Island,  San 
Pedro,  California  (Chace,  !). 

Living:  Forrester  Island,  Alaska,  (!)  to  Ventura 
County,  California  (  !)  ;  usually  between  tides,  but  recorded  to 
30  fathoms.  Also  recorded  from  Laguna  Beach,  Orange 
County,  California  (Guernesey),  and  San  Diego,  California 
(Kelsey). 


Material  Examined: 


No.  of 

Valre 

LOCAUTT 

COLLBCTOB 

Where  Depomted 

ill 

PI 

Fwmation 

Period 

1 

•  • 

u.... 
Int.. 

Deadman  Id.,  San  Pedro.  Cal. 
Deadman  Id.,  San  Pedro.  CaL 

RP.  Chaoe 

Berry  CoU.  Cat.  3035. 
Dept  Geolosy, 
Stanford  Unir 

(5781 
[Mil 

—San  Pedro 

T 

Pleiatooene 

1 

Arnold  CoU 

fPleiBtooene 

Retnarks:  One  of  the  two  specimens  here  referred  to  M. 
hindsii  is  that  previously  reported  from  the  San  Pedro  Forma- 
tion by  Chace.  While  I  am  unable  to  place  it  elsewhere,  it 
nevertheless  does  not  seem  to  be  entirely  characteristic  for  this 
species.  In  this  specimen  even  the  central  areas  have  a  beau- 
tiful basket-like,  interwoven  appearance  to  the  sculpturing, 
something  like  that  of  the  lateral  areas  but  finer.  It  has  been 
found  hopeless  to  depict  this  with  any  real  faithfulness  in  a 
stipple  drawing,  but  perhaps  the  illustration  will  give  a  hint  of 
what  is  meant.  In  all  recent  specimens  I  have  examined,  as 
well  as  in  the  fossil  from  the  Arnold  collection,  the  longi- 
tudinal sculpture  of  the  central  areas  is  much  more  marked 
and  results  in  an  effect  of  fine,  rather  wavy  fluting,  instead  of 
interweaving.  The  divergent  riblets  on  the  jugal  area  of  the 
second  valve  are  generally  quite  well  marked.  On  the  other 
valves  this  is  less  evident. 

Well  preserved  specimens  are  readily  distinguished  from  all 
forms  of  M,  muscosa  by  the  peculiar  cloth-like  sculpturing,  and 
the  usually  flatter  outline.  In  living  specimens  the  girdle  char- 
acters of  the  two  species  are  widely  different. 
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10.  MopaUa  acuta  (Carpenter,  1855) 
(Phte  V,  figB.  10-11.) 

1855.  Chiton  acutus  Carpenter,  Proc.  Zool.  Soc.  Lon<L.  1855. 
p.  232. 

1864.  Mopalia  acuta  Carpenter.  Rep.  Brit.  Assoc.  Adv.  Sci.. 
1863,  p.  527,  648. 

1893.  Mo  folia  muscosa  var.  acuta  Pilsbry,  Man.  CondL,  (1). 
V.  14,  p.  297.  pi.  64,  f.  75-81. 

1917.  Trachydermon  detitiens  Chace,  Lorqutnia.  v.  2,  p.  30 
{not  Chiton  dentiens  of  Gould ;  recorded  from  Pleis- 
tocene of  Santa  Monica,  California). 

Diagnosis:  Valves  small  to  moderate  in  size,  rather  deli- 
cate ;  sculptured  in  similar  fashion  to  M,  lignosa,  but  the  sutural 
rib  in  valves  i-vii  t>'pically  ornamented  by  series  of  delicate 
denticles;  sutural  laminae  short  and  wide:  sinus  narrow  and 
rather  shallow;  tegmental  border  of  median  x-alves  weakly 


Fig.  9.    Mopalia  acuta  (Gui>etiter).    Anterior  elevation  of  valve  illus- 
trated in  Plate  V,  figs.  10-11 ;  camera  outline. 

false-beaked  in  front ;  teeth  rather  short,  only  moderately  pro- 
jecting ;  tail  valve  with  a  single  pair  of  lateral  slits,  one  or  more 
of  which  may  be  duplex,  and  a  small  posterior  sinus,  often 
showing  a  small  tooth  at  the  apex;  eaves  spongy;  slits  8,  1-1. 
1-1. 

Recorded  Range: 

Pleistocene:     Lower  San  Pedro  Series — Nob  Hill  Cut, 
San  Pedro,  California  (!). 

Upper  San  Pedro  Series — Long  Wharf  Canyon,  Santa 
Monica,  California  ( !) ;  Los  Cerritos  Hill.  Long  Beach,  Cali- 
fornia ( !). 

Formation  doubtful — Deadman  Island,  San  Pedro, 
California  ( !). 

Living:     Monterey,  California  (!)  to  Todos  Santos  Bay, 
Lower  California  (!)**. 

>*  The  record  by  Baker  from  EUamar,  Alaska,  lurely  requires  confirmation. 
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Materiai  Examined: 


l|. 


iUCul.SuF(dKi,CiL 
Nob  Bin  Cut.  Su  Ptdn,  CiL 
u>Bld..8uf><dn.Cd. 
aBlil..SuPgdrD.ClL 
luiIiL,  San 
ouiD  Id.,  Sib  Pedra.CiL 
muId.,Suil>*dm,OL 

Lmc  Whtii  Cuysn.  Suti 

tfoiam,C^ 

Lou  Whirf  Cadvoil  Buiu 

»f0BM.C,i 

Lpu  Wlurf  Cuym.  Buu 

MmiefcC^ 

LcgCnita  Hill.  Long  Bseh. 


OhbaHCiia.... 
OMnHCoa... 

AnnUCoU 

AnwIdCalt 

AnaldCoU... 
OldniydCWl  .. 
OldiwdCon    .. 

t.  C.  CIvk 
F.  C.  Cliirii      . 
F.C.Clwt... 
T.  8.  Oldmj-d  . 


iBmTCoU.Cil.aBIll 

BtasAnlOniT.... 

ftuAirdlMT 

3ta^cdTfiBT 

D«t.anlqv, 

Stenfon)  UuT 

DM.  Osolan, 

P-CCtokCdU 

F.CCkrkCoU.  .  - 

Baty  CoU.  C«t.  )»« 

Dcpt.  Oulocy, 
SlanTcinJUDiir     ... 


Lamr  Hni  Pidra. . 
Su  Padre 


rUpptrfiu  Ptin- 
rUpptrBuiPsdn' 
UppccSuPsdn.. 
Uptnr  Su  Pgdio. . . 
[Tppcr  9u  Pedm  . . 

Upixr  B«a  Ptdtn 


PluUnEnn 
PIcilUMUIt 


Remarks:  Specimens  of  a  nearly  smooth  Mopalia,  believed 
for  the  most  part  to  be  identical  with  the  recent  M.  acuta  (Car- 
penter) ,  have  been  seen  from  several  horizons,  but  the  material 
is  frequently  so  poor  that  one  cannot  be  absolutely  certain  of 
the  identification,  especially  since  the  recent  forms  themselves 
belonging  to  this  group  are  still  very  insufficiently  known. 
Most  of  the  specimens  are  very  small,  and  this,  with  the  yel- 
low-brown maculation  still  visible  now  and  then,  gives  support 
to  the  view  that  they  are  not  forms  of  Ugnosa.  On  the  other  hand 
only  one  or  two  of  the  valves  possess  even  a  trace  of  the  delicate 
sutural  denticulation  supposedly  characteristic  of  acuta,  the 
sutural  margin  in  most  instances  being  smooth.  The  largest 
of  the  specimens  listed  [695]  is  but  15.8  mm.  in  diameter.  The 
largest  of  the  Long  Wharf  Canyon  specimens  [762],  which  is 
believed  to  be  more  surely  identified,  has  a  diameter  of  only  9.2 
mm.  The  largest  of  those  from  the  Nob  Hill  Cut  [657]  is 
12.3+  mm.  in  diameter.  These  two  lots  at  least,  as  well.as  the 
specimen  from  Los  Cerritos  Hill,  appear  to  represent  the  same 
species,  but  it  may  be  that  some  of  the  Deadman  Island  speci- 
mens are  really  young  lignosa. 
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11.  Mopalia  lignosa  (Gould,  1846) 

1846.  Chiton  lignosus  Gould,  Proc.  Bost.  Soc.  Nat.  Hist.,  v. 

2,  p.  142. 
1846.  Chiton  Merckii  Middendorff,  Bull.  Imp.  Ac.  Sci.  St 

Petersb.,  v.  6,  p.  20. 

1846.  Chiton  Eschscholtzii  Middendorff,  id.,  p.  1 18. 

1847.  Chiton  Merckii  Middendorff,  Malac.  Ross.,  v.  1,  p.  114, 

pi.  11,  f.  5-6. 
1847.  Chiton  Eschscholtzii  Middendorff,  id.,  p.  114,  pi.  11,  f.  4. 
1847.  Mopalia  Simpsoni  Gray,  Proc.  Zool.  Soc.  Lond.,  1847, 

p.  69  (teste  Carpenter;  name  only). 
1852.  Chiton  vesper tinus  Gould,  Moll.  U.  S.  Expl.  Exped.,  p. 

323,  f.  426^26a. 
1855.  Chiton  montereyensis  Carpenter,  Proc.  Zool.  Soc.  Lond., 

1855,  p.  231. 
1862.  Chiton  lignosus  Gould,  Otia  Conch.,  p.  3. 
1862.  Chiton  (Chaetopleura)  z'espertinus  Gould,  Otia  Conch., 

p.  230,  242. 
1864.  Mopalia  lignosa  Carpenter,  Rep.  Brit.  Assoc.  Adv.  Sci., 

1863,  p.  530,  533,  554,  598,  648. 
1879.  Mopalia  ciliata  lignosa  Dall,  Proc.  U.  S.  Nat.  Mus.,  v. 

1,  p.  304. 
1893.  Mopalia  muscosa  lignosa  Pilsbry,  Man.  Conch.,  (1),  v. 

14,  p.  299,  pi.  63,  f.  58-59. 
1919.  Mopalia  lignosa  Chace  and  Chace,  Lorquinia,  v.  2,  p.  42 

[2]   (recorded  from  Pleistocene  of  Point  Fermin, 

California). 

Diagnosis^:  Valves  of  moderate  thickness,  barely  beaked: 
lateral  areas  usually  distinct,  bounded  in  front  by  a  low,  often 
more  or  less  obsolete  diagonal  rib ;  head  valve  bearing  8  similar, 
low,  radial  ribs ;  entire  surface  of  all  valves  between  ribs  cov- 
ered by  a  very  fine  latticed  ribbing  showing  small  pit-like 
interstices,  sometimes  with  sculpture  nearly  obsolete ;  traces  of 
brownish  or  grayish  flammules  sometimes  still  persistent; 
sutural  laminae  low  and  broad ;  sinus  narrow  and  rather  shal- 
low ;  tegmental  border  in  median  valves  with  a  distinct,  round- 
ed, median,  beak-like  projection  in  front;  teeth  of  head  valve 
projecting,  moderately  long,  sharply  beveled  and  more  or  less 
grooved  at  edges ;  teeth  of  median  valves  projecting,  less  dis- 

'^  Description  drawn  in  considerable  part  from  recent  specimens. 
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tinctly  beveled  or  grooved;  tail  valve  with  a  single  pair  of 
lateral  slits  and  a  small  posterior  sinus,  often  showing  a  minute 
tooth  at  its  apex;  eaves  spongy;  slits  8,  1-1,  1-1. 

Recorded  Range: 

Pleistocene:  Lower  San  Pedro  Series — Chiton  Bed, 
Point  Fermin,  California  (Chace  and  Chace,  !)  ;  near  light- 
house, Point  Fermin,  California  (!). 

Formation  doubtful —  ?  Deadman  Island,  San  Pedro, 
California  ( !). 

Living:  Sitka,  Alaska,  to  Morro,  San  Luis  Obispo 
County,  California  ( !)  ;  also  reported  from  Point  Fermin,  Los 
Angeles  County,  California  (Williamson)  ;  usually  between 
tides,  but  recorded  to  30  fathoms. 

Material  Examined: 


1 
1 

Tl 


ValTe 


Int.. 
Int.. 

Post. 

Int.. 

Ant.. 


LOCAUTT 


Chiton  Bed.  Pt.  Fennin.  Cal.. 
Chiton  B«d,  Pt.  Fennin.  Cal. 

Near  lighthouae.  Pt.  Fermin. 

Deadman  Id..  San  Pedro.  Cal. 

f  Deadman  Id..  San  Pedro,CaL 


COLLBCTOB 


E.P.AE.M.Chaee,1018 

E.P.ChaoeAS.8.Berry. 

IWO 

E.  P.  k  E.  M.  Chaoe.  1918 
Arnold  CoU 

OldroydCoU 


Where  Deposited 


Berry  Coll.  Cat.  4078 

Chaoe  CoU 

Berry  CoU.  Cat.  4109 
Dept.  Geoloffy, 

StanfOTd  UniT 

Dept.  Geology^ 

Stanford  iJiuy 


ll: 


[1030] 
[14101 
[1100] 

\m\ 

[  072] 


Formation 


Lower  San  Pedro. . 
Lower  San  Pedro. . . 
Lower  San  Pedro. . . 

r 

rUpper  San  Pedro' 


Period 


Pleiitoeeiie 


TPleistooene 
Pleistooene 


Remarks:  Several  fossil  valves  seem  referable  to  this  spe- 
cies, as  they  are  not  only  of  a  size  commensurate  with  that  of 
recent  lignosa,  but  when  moistened  still  exhibit  distinct  traces 
of  the  peculiar  flamed  color  pattern  so  characteristic  of  the 
shell  of  the  living  animal.  The  largest  entire  specimen  [694] 
has  a  diameter  of  2L2  mm. 

The  condition  of  none  of  the  material  at  hand  is  such  as  to 
render  an  illustration  worth  while. 

12.  Mopalia  ciliata  (Sowerby,  1840) 
(Plate  V.  figs.  1-9.) 

1840.  Chiton  ciliatus  Sowerby,  Ann.  Mag.  Nat.  Hist  (n.s.), 

v.  4,  p.  289. 
1840.  Chiton  ciliatus  Sowerby,  Conch.  111.,  fig.  79. 
1864.  Mopalia  Kennerleyi  Carpenter,  Rep.  Brit.  Assoc.  Adv. 

Sci.,  1863,  p.  648. 


w 
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1864.  Mopalia  Kennerlrji  var.  Swanu  Carpenter,  id.,  p.  627. 
648. 

1864.  Mopalia  Kennerleyi  var.  Swamnu  Carpenter,  Ann.  Mag. 

Nat  Hist.,  (3),  v.  14,  p.  426. 

1865.  Mopalia  Kennerleyi  Carpenter,  Proc,  AcacL  Nat  Sd. 

Phila.,  1865,  p.  59. 
1879.  Mopalia  Wosstiessenskii  Dall,  (pars)  Proc.  U.  S.  Nat 

Mus.,  V.  1,  p.  305. 
1893.  Mopalia  ciliata  Pilsbry,  Man.  Conch.,  (1),  v.  14,  p.  303. 

pi.  64,  f.  64-68. 
1919.  Mopalia  ciliata  Chace  and  Chace,  Lorquinia,  v.  2,  p.  42 

[2]    (recorded   from   Pleistocene  of  Pt.    Fermin, 

Cal.). 

Diagnosis:  Valves  moderately  heavy,  rather  distinctly 
beaked ;  lateral  areas  distinct,  bounded  by  a  low,  granose  rib  in 
front,  and  with  the  sutural  margin  also  more  or  less  gjanose, 
the  area  between  filled  with  rows  of  smaller  grains ;  head  valve 
similarly  sculptured,  bearing  8  radial  series  of  low  tubercles: 
pleural  tracts  somewhat  excavated,  sculptured  by  numerous 
fine,  sinuous,  rather  granular,  weakly  interlatticed,  longitud- 
inal riblcts,  the  jugal  tract  with  sharper,  finer  and  closer  sculp- 
ture ;  sutural  laminae  and  teeth  long  and  projecting;  sinus  wide 
and  spongy;  tegmental  border  of  median  valves  sinuous  in 
front,  but  not  false  beaked ;  tail  valve  with  a  single  pair  of 
lateral  slits  and  a  large,  rounded,  posterior  sinus;  mucro  well 
behind  the  middle;  eaves  spongy  and  crenulated;  slits  8,  1-1, 
1-1. 

Recorded  Range: 

Pleistocene:  Lower  San  Pedro  Series  —  Chiton  Bed. 
Point  Fermin,  California  (Chace  and  Chace,  !)  :  near  light- 
house, Point  Femiin,  California  (!). 

Formation    doubtful — Deadman    Island,    San    Pedro, 
California  ( !). 

Living:  Aleutian  Islands  (Keep),  to  Todos  Santos  Bay, 
Lower  California  ( !)  ;  between  tides  and  to  50  fathoms. 
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Material  Examined: 


PLFsmiaCd. 

CUMb  Bid,  Pt  FsuB,  (U.. 
CUtoa  Bad,  PL  Fnin,  Cil. 
CUHb  B^  Pt,  FmdB,  CM. 
CtnoB  Bid.  Ft.  FsmlD.  Cil. 
CUtOB  Bid.  Pt.  FtmiB,  Oil. 

isBKt.Pt.Fcmuo.CiJ. 

lillilhouH.  PI.  Fenniii. 

[iglitlKiuBe,  PI.  FcnniD. 


E.P.*E.M.CIiui.mS 

B.p.*B.ji.ciiHKme 

B.P.AB.H.(aiw,mB 
E.F.*B.U.CbMM«R 
E.P.*K.M.Cb*gKlllB 
B.  P.  ChMC  A  8.  B-BaTT. 

I«20 

E.  P.  Chia  t  S.  S.  Berry, 


Id..  Bu  PidRi. 
r  Dodmu  Id,.  Su  Pedn. 


e.P.«E.U.C1iH»,l»18 


AnuldColI... 
OldmrdColJ.. 
OMwrtCBU... 


Coll.  Cat.  wn. 

Lod.  Boi 

CoHCal-WTT. 

ChawCdl 

ChuaColl  .... 
BoryCcJI.  Cat.  1108. 

.  ColL  Cat.  4108 

DwtOMlMr, 
ftH^iriDniT 

B^thrdDBlr 

B«T  Coll.  Cat.  im. 

Dnt.  Ovilqcy, 

Btulnd  UDir 

Bcny  Coll.  C^t  filB3. 
Dent.  Oeoloay, 

BtanfadCoii 

Dml.  Gfologr, 

SUatiirdUDiT 

Coa.  Cat.  5181. 


Loira-SaD  Padn. 
San  Padn  . 


rUppetSwiPf 
njpperBaaPt 
I-'Upps  Saa  Fc 


Remarks:  There  are  numerous  Mopalta  valves  in  the  col- 
lections seen  which  have  given  more  than  their  share  of  trouble 
to  identify.  Most  of  them  are  quite  close  to  common  forms  of 
the  recent  M.  ciliata,  and  one  encounters  little  difficulty  in  so 
naming  them.  But  other  specimens  appear  to  have  an  aspect 
of  their  own,  especially  two  or  three  intermediate  valves  which 
show  a  peculiar,  broad,  triangular,  finely  longitudinally  striate 
jugal  area.  There  is  also  variation  in  several  other  directions 
so  that  a  thorough  revision  of  the  recent  forms  may  show  that 
I  have  included  more  than  one  species  here.  For  the  present 
there  is  little  to  be  done  but  follow  Pilsbry  in  his  redefinition 
of  ciliata.  He  regards  the  common  Monterey  form  as  typical 
for  Sowerby's  species.  If  this  be  so,  then  some  at  least  of  the 
fossils  are  correctly  determined.  Head  valves  are  probably  the 
hardest  to  satisfactorily  identify,  as  they  so  often  closely  re- 
semble those  of  M.  muscosa. 

13.  Mopalia  cf.  sinuata  Carpenter,  1864 
<Plate  VI,  figs.  7-8.) 
1864.   ?  Mopalia  sinuata  Carpenter,  Rep.  Brit.  Assoc.  Adv.  Sci. 
1863,  p.  648. 
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1865.  ?  Mopalia  smucUa  Carpenter,   Proc.  Acad.    Nat.    Sci. 

Phila.,  1865,  p.  59. 
1879.  Mopalia  smuata  Dall,  Proc  U.  S.  Nat   Mus.,  v.    1, 

p.  303,  306. 
1886.  Placiphorella  (Osteochiton)  sinuata  Dall,  Proc.  U.  S. 

Nat  Mus.,  V.  9,  p.  211. 
1893.  Mopalia  sittuata  Pilsbry,  Man.  Conch.,  (1),  v.  14,  p. 

303,  pi.  62.  f.  95-97. 

Recorded  range:  Pleistocene  (f):  Deadman  Island,  San 
Pedro,  California  ( I)- 

Living  (sinuata):    Forrester  Island,  Alaska  (t),  to  San 
Francisco  Bay,  California  (Newcomb)  ;  0-30  fathoms. 

Material  Examined:  A  single  anterior  valve  in  the  Arnold 
collection  from  Deadman  Island,  San  Pedro,  California  [717], 
exact  horizon  unknown. 

Remarks:  The  single  specimen  seen  is  remarkably  close  to 
the  recent  Mopalia  sinuata  Carpenter,  and  further  material 
may  confirm  my  surmise  that  it  belongs  to  this  northern 
.  species.  The  fossil  agrees  with  recent  shells  in  its  relatively 
clean<ut,  continuous  ribs,  and  the  peculiar,  deeply  pitted  reticu- 
lum which  occupies  their  interspaces,  a  sculpturing  wholly  un- 
like that  of  any  other  of  the  Mopalias  thus  far  described.  It 
is  very  unfortunate  that  the  exact  formation  from  which  the 
specimen  was  taken  is  unknown. 

14.  Mopalia,  sp.  indet 
Material  Examined: 
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IMT] 

\m\ 
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(DM] 

im 
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CPU- S«  Prim. 
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np|»ain  Pedro. , 

FbBO 

F.C.Cl«k 

F.CCluk 

PkM 
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Remarks:  The  18  small  Mopalia  valves  listed  in  the  table 
above  from  the  Pleistocene  of  Santa  Monica  are  mostly  in  very 
mediocre  condition  and  cannot  be  referred  with  certainty  to  any 
of  the  known  species.  The  largest  [934]  has  the  following 
caliper  measurements:  long.  3.2;  diam.  8.5;  alt.  3.1  mm.  Per- 
haps it  is  possible  that  the  specimens  represent  juvenals  of 
the  foregoing  species  (ciliata)  or  even  of  muscosa,  but  further 
material  is  needed  to  settle  the  question.  Where  the  sculpture 
is  at  all  well  preserved  it  is  very  sharp  and  beautiful.  A  single 
specimen  of  undoubtedly  the  same  species  is  here  recorded 
from  the  Pliocene  of  Rustic  Canyon,  Santa  Monica.  The 
Pliocene  age  of  this  specimen  is  therefore  desirable  of  con- 
firmation. 

15.  Mopalia,  sp.  indet. 

A  single  badly  worn  intermediate  valve  of  what  seems  to  be 
an  indeterminate  Mopalia  [954]  is  before  me  from  Mr.  Chace's 
collections  at  Crawfish  George's  (Lower  San  Pedro  Pleisto- 
cene), San  Pedro,  California. 

Genus  Placiphorella  Carpenter,  1879 

16.  Placiphorella  velata  Carpenter,  1879 

(Plate  III,  figs.  13-15.) 

1879.  Placiphorella  velata  Carpenter  in  Dall,  Proc.  U.  S.  Nat. 

Mus.,  V.   1,  pp.   298,  303,  307,  pi.  4,  f.   36-36a 

(radula). 
1893.  Placiphorella  velata  Pilsbry,  Man.  Conch.,  (1),  v.  14, 

p.  306,  pi.  66,  f.  6-12. 
1919.  Placiphorella  velata  Chace  and  Chace,  Lorquinia,  v.  2, 

p.  43   [3]   (recorded  from  Pleistocene  of  Pt.  Fer- 

min,  Cal.). 

Diagnosis'':  Valves  heavy,  the  median  ones  not  beaked; 
straight  or  even  distinctly  concave  behind,  extremely  short  and 
wide ;  practically  unsculptured  except  for  the  lines  of  growth ; 
lateral  areas  distinct  and  well  raised,  separated  into  low  ribs 
by  a  shallow  central  sulcus;  tegmental  border  slightly  false 
beaked  in  front ;  teeth  of  head  valve  short,  numerous,  primarily 

^  Description  drawn  in  part  from  recent  specimena. 
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ojoCiBuom  across  the  narrow,  abrupt  t 

iioglt  pair  ot  oearir  nbmlrtr  lurral  slits,  nq 
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RrconUd  Ramge: 

PUiitocene:  Lower  Saa  Pedro  Series— 
Point  Fcrmm.  California  (Chacr  and  Cfaace.  !' 
hrmse.  Point  Ferrnin.  Caiiforma  (!). 

Formation    doobtfal — Deadman    Islaiid. 
California   CM. 

Lifimg:  Foirester  Island.  .\Ia5la  (  !).  to  ' 
Bay.  Lower  California  ( !)  :  bcliKtii  tides  to  50 

Material  Examined: 


■BrC>«.CM.4Ni.    HM 


» 


X 


Remarks:  A  valve  in  the  .\moId  collection 
the  Deadman  Island  formations  is  a[^rently  re 
bizarre  P.  z'elala,  although  it  seems  more  than 
and  broad  even  for  this  species.  Though  some 
and  VNTim  it  is  on  the  whole  in  a  very  fair  stati 
tion,  and  is  here  figured.  That  the  specimen  is  a 
is  indicated  by  the  anteriorly  projecting  anglf 
inentum  and  the  very  oblique  insertion  slits.  It  h 
ing  caliper  measurements:  long.  7.0,  diam.  26.7, 

Three  valves,  mainly  fragmentary,  from  the 
exposures  are  the  only  additional  fossil  specimer 
been  seen. 
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Genus  Katharina  Gray,  1847 

17.  Katharina  tunicata  (Wood,  1815) 

(Plate  VI,  figs.  1-6) 

1815.  Chiton  tunicatus  Wood,  Gen.  Conch.,  p.  11,  pi.  2,  f.  1. 

1828.  Chiton  tunicatus  Wood,  Index  Test.,  p.  2,  Chiton,  pi.  1, 
f.  10. 

1847.  Katharina  tunicata  Gray,  Proc.  Zool.  Soc.  Lond.,  1847, 
p.  69. 

1893.  Katharina  tunicata  Pilsbry,  Man.  Conch.,  (1),  v.  IS,  p. 
41,  pi.  1,  f.  Ml. 

1919.  Katherina  tunicata  Chace,  Nautilus,  v.  30,  p.  71  (re- 
corded from  Pleistocene  of  Deadman  Id.,  Cal.). 

Diagnosis:  Valves  massive;  tegmentum  greatly  restricted, 
more  or  less  flask-shaped  in  the  median  valves,  with  an  elon- 
gate, neck-like  projection  in  front  jutting  into  the  sinus;  areas 
not  well  delimited,  except  for  the  slightly  elevated  jugal  tract 
extending  back  from  the  anterior  process ;  sculpture  obsolete 
except  for  the  rather  strong  lines  of  growth  and  about  8  weak, 
radial  ribs  on  the  head  valve;  insertion  plates  in  valves  ii-viii 
coalescent  with  the  immensely  developed  and  flaring  sutural 
laminae,  in  valve  i  long  with  strong  grooves  radiating  to  short 
slits  at  the  margin,  in  valve  viii  directed  abruptly  forward  from 
the  blunt,  posteriorly  projected  mucro;  articulamentum  of  tail 
valve  with  a  distinct  posterior  sinus;  eaves  and  sinus  spongy; 
slits  8+,  1-1,  1-1. 

Recorded  Range: 

Pliocene:  Santa  Barbara  Formation — Deadman  Island, 
San  Pedro,  California  (  !). 

Pleistocene:  Formation  doubtful — Deadman  Island,  San 
Pedro,  California  (Chace,  !). 

Indian  Middetis:  Near  Cypress  Point,  Monterey  County, 
California  ( !). 

Living:  Kamtschatka  and  Aleutian  Islands  to  Santa 
Catalina  Island,  California;  between  tides,  but  occasionally  to 
20  fathoms  (Pilsbry). 
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Material  Examined: 
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Remarks:  The  specimen  previously  reported  by  Chace  from 
the  Pleistocene  of  Deadman  Island  is  the  one  before  me.  It  is 
an  anterior  valve  of  this  very  peculiar  and  unmistakable  s[>ecies, 
the  first  to  be  reported  in  the  fossil  state,  and  perfect  except  for 
the  loss  of  the  t^^mentum  by  delamination.  The  Arnold 
collection  has  since  proved  to  contain  a  large  and  finely  pre- 
served intermediate  valve  of  the  same  species  from  the  Pliocene 
of  this  island.  Mr.  Chace  seems  to  be  reasonably  positive 
that  his  specimen  came  from  the  Pleistocene  and  not  from 
the  Pliocene,  though  whether  from  the  Upper  or  Lower  San 
Pedro  Series  he  cannot  now  be  certain.  The  Stanford  speci- 
men has  quite  a  different  appearance  lithologically  and  is 
plainly  marked  "Pliocene"  on  the  accompanying  label.  The 
measurements  of  this  specimen  by  caliper  are :  long,  22.8,  diam. 
26.7,  alt.  8.5  mm.    Both  specimens  are  figured  herewith. 

Family  ACANTHOCHITONID^ 
Genus  Acanthochitona  Gray,  1821 

18.  Acanthochitona  avicula  (Carpenter,  1864) 

(Plate  VI,  fig.  9) 

1864.  Acanthochitcs  avicula  Carpenter,  Rep.  Brit.  Assoc.  Adv. 

Sci.,  1863,  p.  612,  650. 
1866.  Acanthochitcs  avicula  Carpenter,  Proc.  Cal.  Ac.   Nat. 

Sci.,  V.  3,  p.  211. 
1893.  Acanthochitcs  avicula  Carpenter,  Man.  Conch.,  (1),  v. 

15,  p.  24  (after  Carpenter). 
1893.  Acanthochitcs  avicula  var.  diegoensis  Pilsbry,  id.,  p.  25, 

pi.  12,  f.  52-54. 

Diagnosis'*:  Valves  rather  delicate,  carinated,  sharply  beaked ; 
pleural  and  terminal  areas  ornamented  with  a  "snake-skin  pat- 

'•  Description  drawn  largely  from  recent  specimens. 
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tern"  of  regular,  flat,  scale-like  pustules;  jugal  tract  sculptured 
with  8-12  (fewer  in  juvenile  specimens),  closely  placed,  low, 
flattened,  diverging  ribs,  separated  by  narrow,  incised  grooves ; 
sutural  laminae  large,  rounded ;  jugal  sinus  moderate;  tail  valve 
with  mucro  nearly  median  but  strongly  directed  posteriorly; 
teeth  very  long  and  projecting,  slit  in  only  a  little  way;  eaves 
scarcely  developed;  slits  5,  1-1,  1-1. 

Recorded  Range:  Pleistocene:  Upper  San  Pedro  Series — 
Long  Wharf  Canyon,  Santa  Monica,  California  (  !). 

Living:  6  miles  north  of  Santa  Monica,  California  (E.  P. 
Chace,  coll.,!),  to  San  Diego,  California;  between  tides  to  20 
fathoms. 


Material  Examined: 
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Remarks:  A  single  fragment  of  a  median  valve,  still  show- 
ing, however,  its  characteristic  sculpture,  was  among  Dr. 
Clark's  material  from  the  Santa  Monica  Pleistocene.  The  con- 
dition of  the  specimen  leaves  much  to  be  desired,  but  the 
scaly  sculpturing  of  the  central  areas,  reminding  one  of  a  bit 
of  rattlesnake  skin,  is  unlike  that  of  any  other  of  our  chitons. 

The  species  has  not  been  previously  recorded  as  a  fossil,  and 
even  in  the  recent  state  it  seems,  to  have  an  unusually  limited 
geographical  range. 


Genus  Cryptochiton  MiddendorflF,  1847 
(also  of  Gray,  1847) 

19.  Cryptochiton  stelleri  (MiddendorflF,  1846) 

(Plate  VI,  figs.  10-12.) 

1846.  Chiton  stelleri  MiddendorflF,  Bull.  Ac.  Sci.  St.  Petersb., 

VI,  p.  116  (fide  Pilsbry). 

1847.  Chiton    (Cryptochiton)    stelleri    MiddendorflF,    Malac. 

Ross.,  I,  p.  93,  pi.  1-9. 
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Indian  middens:  La  Push,  Washington  (Reagan)  ;  near 
Cypress  Point,  Monterey  County,  California;  San  Nicolas 
Island,  California  (!). 

Living:  Northern  Japan,  Sakhalin,  Kuril  Islands,  Kam- 
tschatka,  and  Bering  Sea,  to  Monterey  Bay  and  the  Santa  Bar- 
bara Islands,  California.  . 


Material  Examined: 
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Remarks:  This  characteristically  boreal  Pacific  species  is 
not  common  in  any  of  the  formations  where  it  has  been  reported 
to  occur.  The  large  size  and  massive  formation  of  the  valves, 
however,  render  it  a  difficult  species  to  overlook,  and  hence  we 
find  that  it  has  been  reported  from  more  horizons  in  the  area 
studied  than  any  other  chiton.  Its  occurrence  in  the  Point 
Loma  Pleistocene  in  the  same  exposure  as  the  decidedly  south- 
ern Ischnochiton  acrior  came  as  a  distinct  surprise. 

I  have  been  unable  to  differentiate  any  of  the  fossil  shells 
from  the  recent  ones  morphologically  in  any  way.  One  of  the 
fossil  specimens,  however,  a  head  valve  in  the  collection  of  the 
California  Academy  of  Sciences  [517],  is  remarkable  for  the 
fact  that  the  calloused  inner  layer  of  the  shell  has  been  entirely 
delaminated,  exposing  the  internal  and  usually  invisible  radial 
grooves  and  concentric  growth  lines  with  exquisite  perfection 
(PI.  VI,  f.  10).  Of  the  radial  grooves,  the  six  posterior  radiate 
toward,  and  as  usual  are  in  correspondence  with,  the  insertion 
slits.  Another  pair  of  grooves  diverges  anteriorly  on  each  side 
of  the  sinus.  Caliper  measurements  of  this  specimen  are :  Max. 
long.  27.2,  max.  diam.  32.1,  alt.  10.0  mm. 
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Family  Ischnochitonidae 

Subfamily  Chaetc^leurinae 

Genus  Chaetopleura  Shuttleworth,  1853 

Subgenus  Pallochiton  Dall,  1879 

20.  Chaetopleura  (Pallochiton)  gemma  Carpenter,  1879 

(Plate  VIII,  figs.  10-12.) 

1879.  ChcjB  to  pleura  gemma  Carpenter,  in  Dall,  Proc.  U.  S.  Nat. 

Mus.,  V.  1,  p.  296,  pi.  1,  f.  9  (radula). 
1892.  ChcBtopleura  gemmea  Pilsbry,  Man.  Conch.,  (1),  v.  14, 

p.  31,  pi.  13,  f.  69-74. 
1919.  Chceto pleura  gemma  Chace  and  Chace,  Lorquinia,  v.  2, 

p.  42  [2]  (recorded  from  Pleistocene  of  Pt.  Fermin, 

California). 

Diagnosis'*:  Valves  small,  elevated,  of  moderate  thickness, 
the  median  ones  but  weakly  beaked,  yet  leaning  strongly  back- 
ward; lateral  areas  elevated,  ornamented  with  5-8  radiating 
series  of  small,  strong,  closely  placed,  projecting,  cylindrical 
pustules,  fewer  in  young  shells ;  head  valve  similarly  sculptured 
with  very  numerous  (25-35)  series  of  pustules,  usually  abraded 
toward  the  apex;  central  areas  with  12-18  narrow,  rather  ir- 
regularly beaded,  longitudinal  lirae;  tail  valve  with  slightly 
raised,  posterior  mucro,  the  posterior  slope  steeply  terraced  and 
irregularly  tubercled;  sutural  laminae  short;  sinus  wide,  rather 
deep  and  angular;  tegmentum  projecting  over  and  under  ar- 
ticulamentum  at  suture,  especially  toward  middle  of  median 
valves,  where  such  inner  surface  is  even  more  or  less  pustulose : 
teeth  short  and  robust,  slightly  projecting;  eaves  roughened, 
but  apparently  not  spongy;  slits  9  to  12,  1-1,  7  to  8. 

Recorded  Range: 

Pleistocene:  Lower  San  Pedro  Series — Chiton  Bed,  Point 
Fermin,  California  (Chace  and  Chace,  !). 

Living:  Straits  of  Georgia,  British  Columbia  (  !),  to  Cc- 
dros  Island,  Lower  California  (Lowe)  ;  between  tides  to  15 
fathoms. 

^*  Description  drawn  in  part  from  recent  specimens. 
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Material  Examined: 


Valre 


Int. 
Int. 


LOCAUTT 


Chiton  Bed,  Pt.  Fermin,  Cal. 
Chiton  Bed,  Pt.  Fermin,  Cal . 


COLUKTOB 


E.P.*E.M.Chaoe.l018 

E.  P.  Chftoe  A  S.  S.  Berry, 

1921 


Where  Dqpotitad 


BeiryCoU.  Cat.  4074. 
ChMcCoU 


[1025] 
[1411] 


Fonnation 


Lower  San  Pedro. 
Lower  San  Pedro. 


Fttiod 


Pleiitoeeiie 


Remarks:  Though  so  common  at  the  present  day,  even  if 
often  somewhat  local,  along  almost  the  entire  coast  of  Califor- 
nia, this  very  ornate  little  species  is  here  recognized  for  the  first 
time  as  a  fossil.  The  specimens  seen  are  intermediate  valves 
and  too  characteristic  in  their  well  preserved  sculpture  to  be 
readily  mistaken. 

The  extraordinary  extension  of  the  recent  range  of  the  spe- 
cies as  quoted  by  me  above  is  based  on  a  specimen  [597]  given 
me  by  Mr.  Will  F.  Thompson,  who  collected  it  between  tides  in 
the  Straits  of  Georgia. 

The  specific  name  is  commonly  written  in  the  adjective  form, 
gemmea,  but  as  the  originally  published  spelling  is  permissible 
as  a  substantive  noun,  it  is  here  adopted. 


Subfamily  Ischnochitoninae 

Genus  Ischnochiton  Gray,  1847 

Subgenus  Stenoplax  Carpenter  1879. 

Section  Stenoplax  s.  s. 

21.  Ischnochiton  (Stenoplax)  fallax  Carpenter,  1892 

(Plate  VII,  figs.  1-3) 

1892.  Ischnochiton  {Stenoplax)  fallax  Carpenter,  in  Pilsbry, 
Man.  Conch.,  (1),  v.  14,  p.  59,  pi.  16,  f.  17-18. 

Diagnosis:  Valves  of  moderate  thickness,  low,  evenly  arched, 
outline  of  all  but  the  tail  valve  concave  behind,  not  beaked; 
lateral  areas  strongly  elevated,  these  and  the  terminal  areas 
weakly  sculptured  by  fine  radial  wrinkles  and  strongly  terraced 
by  the  lines  of  growth ;  central  areas  very  minutely,  longitudi- 
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nally  ribbed  and  pitted,  usually  worn  almost  smooth ;  tail  valve 
large,  with  central  mucro ;  sutural  laminae  sinuous,  triangular, 
with  steep  inner  slopes ;  sinus  wide,  with  a  small  notch  at  each 
side;  teeth  sharp  and  moderately  long,  but  covered  by  the 
strongly  projecting,  solid  eaves;  slits  8  to  9,  1-1,  10  to  11. 

Recorded  Range: 

Pleistocene:    Lower  San  Pedro  Series — Nob  Hill  Cut, 
San  Pedro,  California  (  !). 

Formation  doubtful — Deadman  Island,  San  Pedro,  Cal- 
ifornia (!). 

Living:    Fort  Bragg,  California  (!),  to  Santa  Barbara 
Channel,  California;  shore  to  15  fathoms. 


Material  Exafnined: 


1 
1 

Tl 


Valre 


lal., 
Poit. 


LOCAUTT 


Nob  HU  Cvt,  8m  Fi^  QO. 
idMSuMrio^CiJ. 


Cbl. 


Couacfom 


ruii.iiiMii  /vji 

vMUniJU  \Am 

Olditnrd  OoO 
Arnold  CoB 


DiDl.  QtokDr. 

BSJSSVmw 

I)Hi.OtolMpr. 

Slufora  XJwtw. . . . . 
BflR7  0oB.Oil.aN9. 


m 


IMl 

ISi 


LowarfiMFidro 
t 


Remarks:  The  discovery  of  unmistakeable  specimens  of  this 
little  known  Central  California  species  in  the  southern  fossil 
beds  was  a  considerable  surprise,  but  I  feel  reasonably  confident 
of  the  identification.  The  peculiar  features  are  the  roundly 
arched  outline  and  single  slitting  of  the  central  valves,  the  ter- 
raced appearance  of  the  lateral  and  terminal  areas  due  to  the 
very  strong  growth  lines,  the  fine,  wrinkly,  radiating  sculpture 
of  these  regions,  and  the  very  even  and  delicate  ribbing  and 
pitting  of  the  central  areas,  though  the  ribs  are  hardly  evident 
without  a  lens.  All  of  these  characteristics  serve  to  separate 
fallax  from  magdalenensis  and  young  conspicuus,  with  which 
it  is  alone  likely  to  be  confounded.  Two  of  the  fossils  are  beauti- 
fully preserved  and  check  up  well  with  the  recent  specimens,  but 
the  third  is  so  badly  worn  there  is  perhaps  some  question  re- 
garding it. 
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Section  Stenoradsia  Carpenter,  1879 

22.  Ischnochiton  (Stenoplax)  magdalenensis  (Hinds,  1844) 

(Plate  VII,  figs.  4-10.) 

1844.  Chiton  magdalenensis  Hinds,  Zool.  Voy.  "Sulphur",  v. 

2,  p.  54,  pi.  19,  f.  1. 
1864.  Ischnochiton  Magdalensis  Carpenter,  Rep.  Brit.  Assoc. 

Adv.  Sci.,  1863,  pp.  621,  649,  665. 
1879.  Stenoradsia  magdalenensis  Dall,  Proc.  U.  S.  Nat.  Mus., 

V.  1,  p.  296,  330,  pi.  2,  f.  12  (radula). 
1888.  Ischnochiton  magdalensis  Cooper,  7th  Ann.  Rep.  Cal. 

State  Miner.,  p.  244  (recorded  from  Quaternary  of 

Santa  Barbara,  Cal.). 
1892.  Ischnochiton  (Stenoplax)  magdalenensis  Pilsbry,  Man. 

Conch.,  (1),  V.  14,  p.  62,  pi.  15,  f.  98-100. 
1919.  Ischnochiton  magdalenensis  Chace  and  Chace,  Lorquinia, 

V.  2,  p.  43  [3]   (recorded  from  Pleistocene  of  Pt. 

Fermin,  California). 

Diagnosis:  Valves  of  moderate  thickness,  depressed,  sub- 
carinate,  all  but  the  tail  valve  more  or  less  concave  behind,  not 
beaked ;  lateral  areas  strongly  elevated,  these  and  the  terminal 
areas  ornamented  by  numerous  fine  ribs  separated  by  rather 
sharp  grooves,  and  interrupted  to  some  extent  by  some  of  the 
lines  of  growth,  yet  not  so  conspicuously  terraced  as  in  /.  fallax; 
central  areas,  where  unworn,  sculptured  by  numerous  very  fine 
anastomosing  axial  wrinkles,  becoming  more  or  less  reticulated 
and  pitted  on  the  sides;  slope  of  head  valve  straight  or  very 
weakly  concave ;  tail  valve  large,  with  weakly  projecting,  cen- 
tral mucro;  sutural  laminae  long,  triangular,  slightly  sinuous, 
with  steep  inner  slopes;  sinus  wide,  deep,  notched  at  each  side; 
teeth  wxll  developed,  but  surpassed  by  the  projecting,  solid 
eaves;  slits  10  to  13,  2  to  4,  10  to  12. 

Recorded  Range: 

Pleistocene:  Lower  San  Pedro  Series — Chiton  Bed,  Point 
Fermin,  California  (Chace  and  Chace,  !)  ;  near  lighthouse. 
Point  Fermin,  California  (  !). 

Formation  doubtful — S  anta  Barbara,  California 
(Cooper) ;  Deadman  Island,  San  Pedro,  California  (  !). 
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Livmg:    Fort  Bragg,  California  ( !),  to  Magdalena  Bay 
(and  Cape  San  Lucas  ?),  Lower  California. 

Material  Examined: 


1 


B.P.Cbg«.»lB  . 


P.CbMB,!* 

F.AETjit.CI 
P.AK.H.C 


BnrColLCx 

Bnr  Ooa  Cut.  4041 
BsirCcl.  CkLtOU 

OmOoD 

B«RrO(ilLCM.41IU 

fa»BiCiin..  .   . 

tB«q>CglLCkt.407t  I 
B«TCDB.CU.4IOe 
BinT0nl.Cu.4UM 


P.CIiM**S.aB«i7. 

P.ChMeiiiB.8.Birr). 


>BcR7Cg«.Ciit.4«U 


P.«E.M.CUc«.mS 
F.*E.U.Ckua. 


E.P.*E.U.CIiua.m8 


Bsrr  Coll.  CU.  II 

Bm)  Cod.  C*l.  41 

Bair  CoD.  Cat.  41 
DncGnkcr. 
dtanfo^u*. . 


Lows  SftB  f^dm 
Lora&D  Pnira 

Lomt  8u  Podro 

Lamrfhn  Pntn  . 
Lii««Bu  PbAs.. 
LMKSHPnfa)  . 


SBuFMrn  . 


Remarks:  Although  in  the  living  state  this  is  one  of  the 
most  abundant  California  chitons,  I  have  been  able  to  identify 
as  this  species  scarcely  any  fossil  material  except  that  from  the 
Lower  San  Pedro  beds  at  Point  Fermin.  Both  fossil  and 
recent  specimens  are  usually  easy  to  differentiate  from  small 
specimens  of  the  related  forms,  acrior  and  conspicuus,  by  the 
narrower,  more  elongate  outline ;  the  convex,  straight,  or  (when 
perfect)  very  weakly  concave  head  valve;  the  finely  plicate 
sculpturing  (often  eroded)  of  the  central  areas,  which  becomes 
prettily  netted  toward  the  sides ;  and  the  numerous,  fine,  rela- 
tively straight,  radiating  riblets  of  the  lateral  and  tenninal 
areas.  There  are  also  girdle  characters  of  value  which  are  of 
course  unavailable  to  the  paleontologist. 
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23.  Ischnochiton  (Stenoplax)  conspicuus  (Carpenter,  1879) 

(Plate  VIII,  figs.  1-9.) 

1879.  Maugerella  conspicua  Carpenter,  in  Dall,  Proc.  U.  S. 

Nat.  Mus.,  V.  1,  p.  296,  pi.  2,  f.  11  (radula). 
1892.  Ischnochiton    (Stenoplax)    conspicuus    Pilsbry,    Man. 

Conch.,  (1),  V.  14,  p.  63,  pi.  15,  f.  91-96. 
1914.  Ischnochiton  conspicuus  Oldroyd,  Nautilus,  v.  28,  p.  81 

(recorded  from  Pleistocene  of  Signal  Hill,  Long 

Beach,  Cal.). 

1916.  Ischnochiton  conspicuus  Chace,  Nautilus,  v.  30,  p.  71 

(recorded    from  Pleistocene   of    Deadman    Island, 
Cal.). 

1917.  Ischnochiton  conspicuus  Chace,  Lorquinia,  v.  2,  p.  30 

(recorded  from  Pleistocene  of  Santa  Monica,  Cal.). 

Diagnosis:  Valves  moderately  heavy,  large,  depressed  or 
moderately  elevated,  all  but  the  tail  valve  slightly  concave  be- 
hind, not  beaked ;  lateral  areas  strongly  elevated,  bearing  fine, 
rather  wrinkly,  radial  striae  of  varying  length,  those  of  the 
terminal  areas  similar,  but  finer  and  often  nearly  obsolete; 
central  areas  sometimes  weakly,  longitudinally  ribbed,  but 
usually  nearly  smooth ;  head  valve  slightly  everted  at  apex,  its 
anterior  slope  strongly  concave ;  tail  valve  large  and  flat,  with 
low,  central  mucro;  sutural  laminae  long,  triangular,  slightly 
sinuous;  sinus  abrupt,  deep,  of  moderate  width,  with  a  small 
notch  on  each  side ;  teeth  strong  and  sharp,  but  surpassed  by  the 
massive,  projecting,  solid  eaves ;  slit  9  to  12,  2  to  4,  8  to  10. 

Recorded  Range: 

Pliocene:  San  Diego  Formation,  Pacific  Beach,  Califor- 
nia ( !). 

Pleistocene:  Upper  San  Pedro  Series,  Long  Wharf 
Canyon,  Santa  Monica,  California  (Chace,  !)  ;  Los  Cerritos 
Hill,  Long  Beach,  California  (Oldroyd,  !)  ;  **Coal  Mine", 
west  side  of  Point  Loma,  San  Diego  County,  California  ( !)  ; 
Spanish  Bight,  San  Diego,  California  (  !). 

Formation  doubtful,  Deadman  Island,  San  Pedro,  Cal- 
ifornia (Chace,  !). 

Indian  middens:  San  Nicolas  Island,  California  (I^we)  ; 
mouth  of  Topanga  Canyon,  near  Santa  Monica,  California 
(  !)  ;  Redondo,  California  (  !)  ;  La  Jolla,  California  (  !). 
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Living:    Santa  Barbara,  California,  to  Magdalena  Bay. 
l-o\vcr  California :  between  tides. 

Miifrriiil  Examined: 


IT 


III 


Urn  WiMf  CWam.  fhou 

'     "•nloHiU.UatBwIi. 

L»  Carina  BiL  Laai  Bw4>. 

a] 
UaCtmu.  HilL  Lou*  Bsdi. 

r>] 

Ool  mm.  V.  Mr  Pi. 

CU 
Ci»l  nunc.  W.  (ide  Pt. 

C'al 
I'm!  Bin,  W  tidr  Pi. 


I^UBbBicht.N 


DotdHti  rd.,  ^c  PhIto,  r 


r.  c.  cwk . 
r.ccwfc., 

P.CCWk  . 
F  r.  Ctort    , 

T.S.fMnfi 

T.S.OIdmrd 

T.t)  OUropI 

C.  L.  Bnbta 

L-HuUa 

C.  L.  HnbU 

C.  L.  Hubta. . 
Mn.Kilc8ui 
AnoUCoU 

OUn>r<iC«U  . 
E.  P.  ClBcic  . 


DiWD  Siic.NU.Hte. 

nTCMLCiil.ISM 
„.  Dii«D  Bei.NiLHiM. 
6.  Di«D  SdcKM-RiM. 

Coa  Cal.  IM3 

B«nr  CoD.  c^  wn 

r.c.ckikCtn 

r.  C.  Chfk  CoO 

"CSfB, 

"StSSS. 

S,  Data  Sgc.Nit.HiM. 
Dhco  Soc.Nii.Hin. 


Bkit  Con.  Cat.  xa 
'  Dan  SotNU.Hia. 
-jfTTCslLCat.W73 
DntOookn, 

B«>  CoU.  CM.  JMt 


OpfwauFKhs 
CrnvBupHin 
DwchapBiho 
UppvehaPMn 
[rpp«  Su  Psdm  . 
UppsSulWni 
U|ipa  Bsahdni 
UpptrSuPrntn 


lii-inarks:  In  life  this  fine  sjjecies  is  well  distinguished  from 
all  its  described  relatives  by  the  peculiarly  bristling  dorsal 
girdle  scales,  but,  with  fossils,  reliance  must  be  had  upon  the 
shell  characters,  which  are  more  variable  and  perhaps  not  al- 
ways so  decisive,  csjtecially  in  light  of  the  fact  that  many 
siwcimen.s  are  apt  to  lie  badly  worn.  Well  presened  material, 
however,  is  usually  very  characteristic.  The  species  agrees 
with  /.  acrior  in  its  large  size  and  strongly  concave  head  valve, 
features  in  which  both  these  sjxjcies  differ  from  /,  magdahit- 
fiisis.  but  it  differs  from  both  acrior  and  viagdalenensis  in  the 
very  weak,  or  in  adults  usually  obsolete,  sculpture  of  the  central 
areas.  Tlie  ra<lial  sculpturing  of  the  terminal  areas  is  also 
less  well  developed  than  in  either  of  the  other  species.  In  fact, 
it  is  difficult  at  times  to  make  out  its  presence  at  all.  The 
lateral  areas  are  usually  rather  like  a  weak  copy  of  those  of 
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acrior.  The  number  of  insertion  teeth  and  slits  seems  to  average 
rather  less  than  in  acrior.  In  the  fossil  specimens  examined 
I  find  the  number  and  arrangement  of  these  to  be  generally  as 
follows:  i,  9-10  (one  shell  has  11;  that  figured  from  Santa 
Monica  has  12)  ;  ii-vii,  2-2  (in  one  valve  from  Point  Loma, 
2-3)  ;  viii,  9  or  sometimes  10  slits. 

As  a  fossil  /.  conspicuus  would  appear  to  be  much  less 
abundant  in  most  of  the  formations  studied  than  its  more 
tropical  congener  /.  acrior. 

Specimen  504,  reported  above  with  a  query,  may  possibly 
be  an  /.  tnagdalefietisis,  as  on  the  central  areas  it  shows  distinct 
traces  of  a  sculpture  of  the  magdalenensis  type,  but  other 
features  point  toward  conspicuus,  and  in  the  absence  of  confir- 
matory material  it  seems  best  to  leave  it  allocated  as  it  is  at 
present.  It  is  a  small  specimen,  with  a  diameter  of  only  9.2 
mm. 

24.  Ischnochiton  (Stenoplax)  acrior  Carpenter,  1892 

(Plate  IX;  Plate  X.  figs.  1-3.) 

1892.  Ischnochiton  {Stenoplax)  acrior  Carpenter,  in  Pilsbry, 
Man.  Conch.,  (1),  v.  14,  p.  61,  pi.  14,  f.  86-89. 

1917.  Ischnochiton  acrior  Chace,  Lorquinia,  v.  2,  p.  30  (re- 
corded from  Pleistocene  of  Santa  Monica,  Cal.). 

Diagnosis:  Valves  quite  heavy,  large,  depressed  to  mod- 
erately elevated,  subcarinate,  not  beaked,  all  but  the  tail  valve 
almost  straight  or  weakly  concave  behind;  lateral  areas 
strongly  elevated,  these  and  the  terminal  areas  sculptured  by 
numerous  strong,  irregular,  sharp,  radiating  riblets;  central 
areas  ornamented  by  numerous,  acute,  longitudinal,  wrinkly, 
sometimes  slightly  anastomosing  riblets;  profile  of  head  valve 
distinctly  concave  in  front ;  tail  valve  large,  flattened,  with  low 
mucro  situated  a  little  behind  the  center;  sutural  laminae 
strong,  deep,  with  a  small  notch  at  each  side  of  the  sinus ;  eaves 
wide,  solid,  massive,  and  strongly  projecting  past  the  stout, 
sharp  teeth;  slits  8,  2  to  4,  13. 

Recorded  Range: 

Pleistocene:  Upper  San  Pedro  Series — Lonq^  W'liarf 
Canyon,  Santa  Monica,  California  (Chace,  !) :  **Coal  Mine", 
west  side  of  Point  Loma,  San  Diego  County.  California  ( !). 
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Formation  doubtful,  Deadman  Island,  San  Pedro,  Cal- 
ifornia ( !). 

Livmg:    Cerros  Island,  Lower  California,  to  Cape  San 
Lucas,  Lower  California;  between  tides. 


Material  Examined: 
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Remarks:  So  far  as  the  shell  characters  go  this  species  is 
extremely  close  to  /.  coHspicntis,  differing  principally  in  its 
strong,  coarse  sculpturing.  It  naturally  follows  that  poor  or 
badly  eroded  specimens  are  exceedingly  difficult  to  separate 
when  the  two  species  occur  together.  The  best  preserved  of  the 
fossil  specimens  display  considerable  variation  even  within  the 
specific  linn'ts,  those  from  Point  Loma  being  much  flatter  and 
showing  a  distinctly  sparser,  cruder  sculpturing  than  those 
collected  at  Santa  Monica  by  Dr.  Clark,  but  the  material  is  not 
sufficient  to  justify  one  in  recognizing  separate  races  for  the 
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two  localities.  All  the  variations  can  be  matched  pretty  well 
in  a  good  series  of  recent  specimens. 

There  is  considerable  variation  in  the  number  of  insertion 
teeth.  The  Point  Loma  shells  have  slits  as  follows :  valve  i,  8 ; 
valves  ii-vii,  4-3  and  3-3;  valve  viii,  10  to  13.  Those  from 
Santa  Monica  have:  valve  i,  10  to  11;  valves  ii-vii,  2-2  or 
3-3;  valve  viii,  10.  This  variation  is  likewise  paralleled  in 
recent  specimens. 

The  immense  northern  extension  of  the  range  of  this  species 
during  late  Pleistocene  time  through  at  least  six  degrees  of 
latitude  from  its  most  northern  living  record  is  noteworthy. 
Rather  oddly  /.  acrior  appears  almost  always  to  accompany 
/.  conspicuus  in  the  fossil  state,  while,  except  for  an  uncon- 
firmed note  of  the  latter  species  from  Magdalena  Bay,  among 
recent  specimens  such  a  coincidence  has  been  recorded  only  at 
South  Bay,  Cedros  Island,  Lower  California."  This  leads  one 
to  wonder  strongly  whether  a  given  species  or  genus  may  not 
be  subject  to  change  in  its  ability  to  adapt  itself  to  specified 
climatic  conditions  through  long  periods  of  time,  instead  of  such 
adaptation  and  consequent  distribution  in  latitude  being  always 
the  fixed  criterion  which  some  paleontologists  seem  to  have 
assumed. 

Pilsbry  compares  acrior  more  especially  with  magdalaiensis, 
but  if  our  northern  vtagdalcftensis  are  correctly  so  named,  it 
seems  to  me  that  /.  conspicuus  is  clearly  the  present  species* 
nearest  of  kin. 

Caliper  measurements  of  the  largest  fossil  valve  seen  [518a] 
are  as  follows :  Maximum  longitude  18.3,  diameter  40,  altitude 
12  mm. 

Subgenus  Rhombochiton  Berry,  1919 
25.  Ischnochiton  (Rhombochiton)  regularis  (Carpenter,  1855) 

1855.  Chiton  regularis  Carpenter,  Proc.    Zool.  Soc.    London 

1855,  p.  232. 
1864.  Lepidopleurus  regularis  Carpenter,    Rep.    Brit.    Assoc. 

Adv.  Sci.,  1863,  p.  554,  649. 

**H.  N.  Lowe, — Nautilus,  y.  27,  p.  28. 
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1879.  Ischnochiton  regularis  Dall,  Proc.  U.  S.  Nat  Mus.,  v. 

1,  p.  296,  pi.  2,  f.  14  (radula). 
1893.  Ischnochiton  regularis  Pilsbry,  Man.  Conch.,  (1),  v.  14, 

p.  142,  pi.  18,  f.  41-46. 
1895.  Ischnochiton  regularis  Ashley,  Proc.  Cal.   Acad.   Sci. 

(2),  V.  5,  p.  343  (recorded  from  Pliocene  of  San 

Pedro). 
1903.  Ischnochiton  regularis  Arnold,  Mem.  Cal.  Acad.  Sci.,  v. 

3,  p.  28,  42,  85,  342  (recorded  from  Pleistocene  of 

San  Pedro,  Cal.). 
1906.  Ischnochiton  regularis  Arnold,  Pectens  of  Calif.,  p.  35 

(  recorded  from  Pleistocene  of  San  Pedro,  Cal. ) . 
1910.  Callistochiton  regularis  Thiele,   Rev.   Syst.   Chit.,   II, 

p.  112,113. 
1919.  Ischnochiton   (Rhombochiton)    regularis  Berry,   Proc. 

Cal.  Acad.  Sci.,  (4),  v.  9,  p.  2. 

Diagnosis'*:  Valves  thin,  elevated,  carinate,  not  beaked; 
side  slopes  nearly  straight;  lateral  areas  only  slightly  raised, 
these  and  the  terminal  areas  very  delicately  radially  threaded ; 
central  areas  with  numerous,  very  fine  and  regular,  micro- 
scopically granose  riblets:  mucro  in  front  of  middle  of  tail 
valve ;  insertion  plates  low  and  wide,  connected  across  the  sinus 
by  a  delicately  toothed  plate:  teeth  sharp;  eaves  solid;  slits  14 
to  16,  2-3,  22. 

Recorded  Range: 

Pleistocene :    Upper  San  Pedro  Series — Lumber  yard,  San 
Pedro,  California  (Arnold). 

Formation  Doubtful — San  Pedro,  California  (Ashley). 

Living:    Fort  Bragg,  California  (  !),  to  San  Diego,  Cali- 
fornia (Kelsey)  ;  between  tides. 

Remarks:  Besides  the  old  record  of  Ashley,  this  species  has 
been  reported  from  the  type  locality  of  the  Upper  San  Pedro 
Series  at  San  Pedro  by  Arnold,  but  I  have  been  unsuccessful 

*•  Description  drawn  from  recent  specimens. 
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in  all  attempts  to  locate  his  specimens,  and  no  fossil  material 
of  the  species  is  in  any  of  the  collections  seen  by  me.  From 
its  present  range  it  is  a  species  which  one  would  expect  to  find 
in  the  Lower  San  Pedro  horizons  rather  than  the  Upper.  Its 
occurrence  in  the  latter  therefore  needs  confirmation.  Arnold 
did  not  figure  his  specimens. 

Subgenus  Lepidozona  Pilsbry,  1892 
26.  Ischnochiton  (Lepidozona)  pectinulatus  Carpenter,  1893* 

(Plate  X,  figs.  4-6.) 

1864.  Lepidopleurus  pectinatus  Carpenter,  Rep.  Brit.  Assoc. 

Adv.    Sci.,    1863,    p.  649   (not  Chiton  pectinatus 
Sowerby,  1840). 

1865.  Ischnochiton     (Lepidopleurus)     pectinatus    Carpenter, 

Proc.  Cal.  Acad.  Nat.  Sci.,  (1),  v.  3,  p.  211. 

1892.  Ischnochiton   (Ischnochiton)   clathratus  Pilsbry,  Man. 

Conch.,  (1),  V.  14,  p.  128  (pars),  pi.  26,  f.  31-34. 

1893.  Lepidopleurus  pectinulatus  Carpenter,  in  Pilsbry,  Man. 

Conch.,  (1),  V.  14,  p.  129. 


Diagnosis  :  Valves  thin,  low,  carinate;  side  slopes  weakly 
arcuate;  lateral  areas  elevated,  bearing  5-7  closely  granose, 
sometimes  bifurcating,  radial  riblets,  the  posterior  rib  lower, 
but  coarser,  its  tooth-like  tubercles  projected  backward,  strongly 
pectinating  the  suture ;  head  valve  similarly  sculptured,  the  ribs 
25-35  in  number ;  sculpture  of  posterior  area  of  tail  valve  like- 
wise similar  but  a  little  weaker ;  central  areas  closely  and  sharply 
sculptured  with  15-19  longitudinal  ribs  on  each  side,  nearly 
straight  everywhere  except  on  the  jugum  of  the  second  valve 
where  they  strongly  diverge,  intersected  by  numerous  rather 
coarser  but  less  sharp  transverse  bars,  the  intersections  nodular, 
interstices  deeply  pitted ;  mucro  of  tail  valve  low,  scarcely  pro- 
jecting, nearly  median ;  sutural  laminae  low,  arcuate,  connected 
by  a  dentate  plate  across  the  sinus ;  teeth  short  and  stout ;  slits 
11  to  12,  1-1,  14  to  16. 

*This  it  Ischnochiton  ctathratus  of  many  writers  on  west  American  chitons,  but 
not,  I  believe,  of  Reeve  1847,  nor  of  Chace  (  :17,  p.  30,  =  /.  sanctttmonioi  Berry). 

"  Description  drawn  in  part  from  recent  specimens. 
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Recorded  Range: 

Pleistocene:  Upper  San  Pedro  Scries,  Long  Wharf 
Canyon,  Santa  Monica,  California  (?!);  Spanish  Bight,  San 
Diego,  California  (!). 

Living:  Monterey,  California  (  !),  to  Todos  Santos  Bay, 
Lower  California  ( !). 

Material  Examined: 
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Remarks:  I.  pectinulatus  is  a  characteristic  representative 
of  a  numerous  and  difficult  group  of  Ischnochitonid(B,  which, 
according  to  our  present  information,  attains  by  far  its  most 
remarkable  development  on  the  northwest  coast  of  America. 
Among  this  melange  of  species,  but  few  of  which  have  as  yet 
been  discovered  in  the  fossil  state,  /.  pectinulatus  is  recognizable 
chiefly  by  minor  details  of  sculpturing,  notably  the  divarication 
of  the  lateral  and  terminal  areas  into  distinct,  strongly  irregu- 
larly multi-granose  riblets  (generally  5-6  in  number  on  the 
lateral  areas),  while  a  series  of  especially  strong  backwardly 
directed  tubercles  (12-18  on  a  side)  dentates  the  posterior 
margin  of  all  the  valves  but  the  last.  There  are  15-19  longi- 
tudinal riblets  on  each  side  of  the  central  region,  overlying  a 
transverse  grating  rather  stronger  than  usual.  The  riblets 
of  the  jugal  region  diverge  strongly  on  the  second  valve,  but 
only  weakly  or  not  at  all  on  the  succeeding  valves,  very  unlike 
the  condition  seen  in  the  related  coo  peri  and  mertaisii. 

The  above  notes,  as  well  as  the  identification  of  the  fossil 
specimens,  are  based  upon  recent  specimens  from  the  San  Diego 
region. 
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27.  Ischnochiton  (Lepidozona)  cooperi  Carpenter,  1879 

(Plate  XL) 

1879.  Ischnochiton  cooperi  Carpenter,  in  Dall,  Proc.  U.  S.  Nat. 

Mus.,  V.  1,  p.  296,  pi.  2,  f.  15  (radula). 
1892.  Ischnochiton    (Ischnochiton)    cooperi    Pilsbry,    Man. 

Conch.,  (1),  V.  14,  p.  127,  pi.  26,  f.  27-30. 
1919.  Ischnochiton  cooperi  Chace  and  Chace,  Lorquinia,  v.  2, 

p.  43  [3]  (recorded  from  Pleistocene  of  Pt.  Fermin, 

Cal.). 

Diagnosis:  Valves  moderately  thin,  strongly  elevated, 
sharply  carinate;  side  slopes  straight  or  but  weakly  arcuate; 
lateral  areas  elevated,  with  5-6  low  radial  flutings,  each  bear- 
ing a  series  of  usually  elongate,  often  abraded  pustules,  the 
posteriormost  coarser  and  projecting  backward  so  as  to  pecti- 
nate the  sutural  margin;  head  valve  similarly  sculptured,  the 
ribs  20-30  in  number,  their  interspaces  distinctly  fluted  out  and 
concentrically  decussated  by  the  lines  of  growth:  posterior 
area  of  tail  valve  similar  but  with  the  lines  of  pustules  rather 
less  definitely  arranged;  central  areas  sculptured  by  about  20 
very  sharply  cut,  longitudinal  ribs,  straight  at  the  sides  but 
distinctly  diverging  on  the  jugal  tracts  of  all  the  valves,  es- 
pecially the  second,  their  interspaces  decussated  by  numerous, 
very  closely  placed,  transverse  riblets  of  much  less  prominence ; 
mucro  of  tail  valve  low,  scarcely  projecting,  nearly  median ; 
sutural  laminae  low,  wide,  connected  across  the  shallow  sinus 
by  a  dentate  plate;  teeth  short,  not  projecting;  eaves  solid; 
slits  8  to  11,  1-1,  9  to  11,  with  distinct  pore  lines  leading  into 
them. 

Recorded  Range: 

Pleistocene:  Lower  San  Pedro  Series — Chiton  Bed,  Point 
Fermin,  California  (Chace  and  Chace,  !)  ;  near  lighthouse. 
Point  Fermin,  California  ( !)  ;  Nob  Hill  Cut,  San  Pedro,  Cali- 
fornia (  !)  ;  "Crawfish  George's",  San  Pedro,  California  (  !). 

Formation  doubtful — Deadman  Island,  San  Pedro,  Cali- 
fornia ( !). 

Living:  Coos  Bay,  Oregon  (  !) ,  to  Anacapa  Islands,  Santa 
Barbara  Group,  California  (Yates). 
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Remarks:  This  common  central  and  northern  California 
species  appears  to  be  of  rather  frequent  occurrence  in  the  Plei- 
stocene around  San  Pedro,  being  probably  characteristic  of  the 
Lower  San  Pedro  Series.  Whereas  in  the  recent  state  it  is 
much  less  common  as  a  rule  than  its  associate,  /.  merteusii,  the 
reverse  is  true  of  the  fossils. 

/.  ttiertciisii  is  the  only  species  with  which  it  is  likely  to  be 
confounded.  In  the  case  of  valves  ii-vii,  however,  even  very 
fragmentary  sj>ecimens  are  readily  identifiable  by  the  extremely 
numerous,  crowded,  transverse  bars  connecting  the  longitudinal 
riblets  of  the  central  areas,  making  their  interspaces  appear 
finely,  but  distinctly  striate  to  the  unaided  eye.  The  lines  of 
growth  give  a  similar,  but  coarser  eflFect  of  striation  to  the 
interspaces  between  the  lines  of  more  or  less  coalescent  pustules 
on  the  head  valve,  so  that  this  too  has  a  certain  individuality 
of  aspect  very  helpful  in  distinguishing  it  from  the  correspond- 
ing valve  in  mertensii. 
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28.  Ischnochiton  (Lepidozona)  mertensii  (Middendorff,  1846) 

(Plate  X,  figs.  7-12.) 

1846.  Chiton  Mertensii  Middendorff,    Bull.  Acad.    Sci.    St. 

Petersb.,  VI,  p.  118  (fide  Pilsbry). 

1847.  Chiton  (Phoenochiton,  Hamachiton,  Stenosemus)  Mer- 

tensii Middendorff,  Malac.  Ross.,  p.  34,  125,  pi.  14, 

f.  1-3. 
1879.  Lepidopleurus  Mertensii  Dall,  Proc.  U.  S.  Nat.  Mus.,  v. 

1,  pp.  297,  332,  pi.  2,  f.  18-18a  (radula). 
1892.  Ischnochiton    {Ischnochiton)   mertensii  Pilsbry,    Man. 

Conch.,  (1),  V.  14,  p.  125,  pi.  26,  f.  20-26. 

Diagnosis":  Valves  moderately  thin,  fairly  elevated,  cari- 
nate ;  side  slopes  straight  or  but  weakly  arcuate ;  lateral  areas 
elevated,  divided  by  shallow,  narrow  grooves  into  5  or  6  low, 
often  obscure,  flattened,  radial  ribs,  each  bearing  a  series  (some- 
times bifurcating)  of  rounded  or  pyriform  pustules,  the  poster- 
iormost  series  directed  obliquely  backward  so  as  to  dentate  the 
suture;  head  valve  similarly  sculptured,  the  ribs  and  grooves 
perhaps  25  in  number;  posterior  area  of  tail  valve  similar;  cen- 
tral areas  sculptured  by  12-15  sharply  cut  longitudinal  bars, 
subparallel  on  the  pleural  regions  but  usually  distinctly  di- 
vergent on  the  jugal  tracts,  especially  on  valve  ii,  their  inter- 
spaces, except  as  a  rule  on  the  jugum,  decussated  by  numerous 
radially  arcuate,  transverse  riblets  of  much  less  prominence; 
mucro  of  tail  valve  low,  median ;  sutural  plates  low,  wide,  con- 
nected across  the  sinus  by  a  dentate  plate ;  teeth  short,  not  pro- 
jecting; eaves  solid;  slits  10  to  11,  1-1,  10  to  12. 

Recorded  Range: 

Pleistocene  (?);  Formation  doubtful — Deadman  Island, 
San  Pedro,  California  (  !). 

Living:  Sitka,  Alaska  (Dall),  to  San  Martin  Island, 
Lower  California  (Baker)  :  between  tides  to  50  fathoms. 

*•  I>e»cription  drawn  in  part  from  recent  specimens. 
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Remarks:  It  is  not  without  a  little  hesitation  that  I  refer  all 
the  specimens  catalogued  above  to  /.  mertensii,  as  few  of  them 
are  sufficiently  well  preserved  to  be  characteristic  in  all  partic- 
ulars. Several  of  them,  e.  g.  725,  I  think  are  almost  certainly 
this  species,  but  the  others  are  more  doubtful.  It  may  be  that 
there  is  another  species  represented  in  the  lot,  but  if  so  I  do  not 
think  it  can  be  one  of  the  known  recent  species. 

So  far  as  shell  characters  go,  the  special  features  of  merteftsii 
are  the  numerous,  usually  distinctly  separate,  rounded  or  pear- 
shaped  pustules  of  the  terminal  and  lateral  areas,  the  relative 
coarseness  of  the  latticing  between  the  longitudinal  ribs  of  the 
central  areas,  and  the  fact  that  these  ribs  usually  diverge 
strongly  on  the  jugal  tract  of  all  the  valves,  except  of  course 
the  head  valve,  their  interspaces  in  this  region  being  smooth 
as  a  rule,  or  with  only  weak  traces  of  the  interlatticing. 

Although  recorded  from  as  far  south  as  Lower  California, 
this  species  cannot  be  said  to  \ye  a  common  one  much  below 
Monterey  County,  and  its  presence  in  any  numbers  in  any 
horizon  to  that  extent  would  therefore  indicate  northern  affini- 
ties. In  southern  California  at  the  present  time  its  place 
between  tides  is  everywhere  taken  by  /.  pcctinulatus,  mertensii 
here  being  an  off-shore  species. 


29.  Ischnochiton  (Lepidozona)  cf.  sinudentatus 

Carpenter,  1892 
(Plate  XII,  figs.  10-17) 

?1892.  Ischnochiton    (Ischnochiton)    sinudentatus  Carpenter, 
in  Pilsbry,  Man.  Conch.,  (1),  v.  14,  p.  128. 
Recorded  Range: 
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Pleistocene:    Formation  doubtful — Deadman  Island,  San 
Pedro,  California  ( !). 

Living:    Monterey  and  Pacific  Grove,  California  (  !). 


Material  Examined: 
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Remarks:  Several  valves  in  the  Arnold  and  Oldroyd  collec- 
tions appear  to  represent  a  small  species  of  Lepidozona  which 
evidently  belongs  to  the  puzzling  sinudentatus-groyxpy  several 
members  of  which  have  been  described  or  named  from  the 
vicinity  of  Monterey.  Perhaps  the  chief  reason  this  group 
is  more  troublesome  than  most  is  that  it  is  very  insufficiently 
known.  Neither  sinudentatus  itself,  not  the  apparently  allied 
decipiens  Carpenter  and  berryi  Dall  have  been  any  too  ade- 
quately described,  and  no  figures  appear  to  be  extant  of  any 
of  these  species.  The  fossil  specimens  show  traces  of  a  toothed 
plate  across  the  sinus  as  described  for  sinudentatus,  while  they 
further  agree  very  fairly  with  certain  recent  specimens  from  Pa- 
cific grove  which  I  tentatively  refer  to  Carpenter's  species.  The 
figures  here  given  should  serve  to  fix  the  identity  of  the  pres- 
ent form,  in  case  sinudentatus  proves  to  be  a  different  thing. 

From  other  North  American  members  of  the  Lepidozona^ 
group,  whether  recent  or  fossil,  this  species  is  easily  separable 
by  reason  of  its  small  size,  elevated  outline,  sharp  dorsal  ridge, 
distinctly  convex  slopes  (though  the  height  and  convexity 
vary  more  or  less  in  accordance  with  the  serial  position  of  the 
valves),  numerous  low,  weakly  granose,  radial  ribs  of  the 
terminal  areas,  3  to  6  similarly  granose  ribs  on  the  lateral 
areas,  and  the  12  to  15  strongly  interlatticed,  longitudinal  ribs 
on  each  side  of  the  central  area,  these  last  being  considerably 
finer  and  closer  in  the  jugal  region. 
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30.  Iichnochiton  (Lepidoxona)  sanctamonka  Berry, 

new  species 

(Plate  XII.  figt.  1-9.) 

1917.  Ischnochiton  clathrattu  Chace,  Lorquinia,  v.  2,  p.  30. 

not  Chiton  clathratus  Reeve  1847  (recorded  from 

Pleistocene  of  Santa  Monica,  Cal.). 

Diagnosis:  Valves  small,  thin,  elevated,  carinate;  side 
slopes  nearly  straight;  lateral  areas  elevated,  divided  into  4-5 
low,  distinct,  radial  ribs,  with  narrower,  coarsely  ^anular  in- 
terspaces, the  sutural  margin  weakly  dentate ;  head  valve  sim- 
ilarly sculptured,  the  ribs  32-47  in  number ;  posterior  area  of  tail 
valve  similarly  sculptured  with  about  2S  ribs,  obsolete  toward 
the  mucro ;  central  areas  on  each  side  with  25-28,  fine,  more 
or  less  nodulose,  longitudinal  riblets,  with  abrupt,  rather  wider, 
deeply  channeled  interspaces,  decussated  by  coarse,  transverse 
threadings  nearly  as  strong  as  the  longitudinal  ribs;  mucro  of 
tail  valve  low,  median;  sutural  laminx  low,  wide,  connected 
across  the  shallow  sinus  by  a  short  toothed  plate ;  teeth  stout, 
somewhat  projecting;  eaves  rough  but  not  truly  spongy;  slits 
11,  1-1,  10,  with  conspicuous  pore  lines  leadii^  into  them. 

Type:  An  intermediate  valve  [883]  entered  as  Cat.  No. 
3992  of  the  author's  collection,  A  paratype  is  deposited  in  the 
collection  of  the  California  Academy  of  Sciences  and  there  is 
one  in  the  private  collection  of  Dr.  F.  C.  Clark. 

Tyf>e  Locality:  Upper  San  Pedro  Pleistocene  of  Long 
Wharf  Canyon,  Santa  Monica,  California;  Dr.  F.  C.  Clark;  3 
head,  9  median,  1  tail  valves. 

Range:    Unknown  except  tv-pe  locality  as  given  above. 

Material  Examined: 
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Description:  Head  valve  moderate  in  height,  crescentic, 
ornamented  above  by  about  32-47  strong,  rounded  or  slightly 
flattened,  radiating  ribs,  more  numerous  toward  the  margin, 
occasionally  bifurcating,  but  for  the  most  part  simple  and 
slightly  wider  than  their  finely,  distinctly,  closely  granulated 
interspaces.  Posterior  margins  further  decorated  by  a  series 
of  about  10  short,  strong,  crescentic  ridges,  lying  somewhat 
obliquely  transverse  of  the  radii.  Interior  with  a  low,  irregu- 
lar, transverse  callus.  Slits  11,  each  connected  with  the  apex 
of  the  valve  by  a  conspicuous  series  of  transverse,  slit-like 
pores.  Teeth  sharp,  strongly  beveled,  scarcely  longer  than  the 
solid,  somewhat  overhanging,  crenulated  eaves. 

Median  valves  comparatively  short  and  wide,  strongly  ele- 
vated, with  a  fairly  sharp  dorsal  ridge  and  comparatively 
straight  side  slopes;  not  beaked.  Lateral  areas  sharply  de- 
fined, moderately  elevated,  sculptured  much  as  above  described 
for  the  head  valve,  the  4-5  radial  ribs  separated  by  rather  nar- 
rower granular  interspaces,  and  the  posterior  margin  rendered 
weakly  dentate  by  a  series  of  perhaps  a  dozen  crescentic  tuber- 
cles placed  obliquely  transversely  to  the  marginal  radius.  Jugal 
tract  not  well  defined.  Entire  central  area  sculptured  by 
numerous  (in  largest  specimens  about  25-28  on  a  side),  fine, 
usually  nearly  straight,  often  nodulose,  longitudinal  riblets,  ap- 
pearing not  quite  so  wide  as  their  abrupt,  deeply  cut  inter- 
spaces, and  connected  across  the  latter  by  rather  coarse  con- 
centric threadings  corresponding  in  their  course  somewhat  to 
the  lines  of  growth  and  on  a  lower  level  than  the  longitudinal 
riblets.  Jugal  region  with  the  longitudinal  bars  still  parallel, 
but  with  the  transverse  sculpture  weaker  than  on  the  slopes. 
Interior  with  a  strong,  transverse,  obtusely  V-shaped  callus. 
Sutural  laminae  evenly  arcuate,  short  and  broad,  connected 
across  the  shallow  sinus  by  a  short,  toothed  plate,  which,  when 
perfect,  may  project  past  the  tegmentum;  5-6  more  or  less 
irregular,  sometimes  ill-defined,  series  of  transverse,  slit-like 
pores  apparently  corresponding  in  position  to  the  slits  in  this 
plate.  Insertion  teeth  scarcely  beveled  and  more  projecting 
than  those  of  the  head  valve.  Slits  1-1,  a  conspicuous  radial 
series  of  the  transverse,  slit-like  pores  running  to  their  apices. 
Eaves  overhanging. 

Tail  valve  with  low,  subcentral  mucro.  Posterior  area  ele- 
vated toward  the  sides  in  front,  slightly  concave  behind  the 
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mucro;  sculptured  by  about  25  low,  radiating  ribs,  obsolete 
toward  the  mucro.  Central  area  sculptured  in  similar  fashion 
to  the  corresponding  region  on  the  median  valves,  the  longi- 
tudinal riblets  about  15  on  a  side.  Interior  with  a  triangular, 
strongly  dendritic  callus,  its  central  portion  showing  about  4 
irregular,  longitudinal  rows  of  the  transverse  pores  leading 
into  the  short,  weakly  toothed  plate  connecting  the  sutural 
laminae  across  the  shallow  sinus.  Teeth  similar  to  those  of 
head  valve,  but  much  shorter,  and  fitting  in  under  the  eaves 
more  closely.  Slits  10,  each  the  marginal  terminus  of  the  usual 
radiating  series  of  transverse,  slit-like  pores. 

Caliper  measurements   of  the  type  and   paratypes  are  as 
follows : 


Length 

Head  valve 
[881] 

3.5  mm. 

Med.  valve 
Type 
18831 

2.8  mm. 

Med.  valve 

[884] 
2.6  mm. 

Tail  valve 

[8861 
2.7  mm. 

Diameter 

6.8 

7.7 

7.7 

4.7 

Height 

2.0 

3.4 

3.5 

1.5 

Remarks:  In  the  case  of  this  species  comparison  is  chiefly 
needed  with  /.  pcctmulatus,  I.  sinudentaius,  and  perhaps  /. 
dccipiens,  although  in  the  last  instance  the  insufficiency  of  the 
original  description,  as  well  as  the  rarity  of  authentic  specimens, 
precludes  any  positive  opinion.  From  both  the  other  species  /. 
sanctcBmoniccc  differs  in  the  much  more  numerous  longitudinal 
riblets  of  the  central  areas.  From  /.  pectiniilatus  it  further 
differs  in  its  much  smaller  size,  the  lack  of  prominent  pustules 
on  the  ribs  of  the  lateral  and  terminal  areas,  and  the  altogether 
more  delicate  scheme  of  sculpturing. 

It  is  a  very  pretty  little  species  occurring  not  rarely  in  the 
type  horizon. 


31.  Ischnochiton  (Lepidozona),  species 

A  nearly  perfect  anterior  valve  collected  in  the  Upper  San 
Pedro  Pleistocene  of  Los  Cerritos  Hill,  Long  Beach,  California, 
by  T.  S.  Oldroyd  [664] ,  does  not  seem  to  be  referable  to  any 
of  the  foregoing  or  other  described  species.  It  is  apparently 
quite  close  to  /.  sanctcemomccp,  but  differs  from  it  in  its  greater 
elevation,  steeper  front  slope,  much  narrower  ribs,  and  pecu- 
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liarly  fluted-out  interspaces  between  the  latter.  On  the  basis 
of  such  insufficient  material,  however,  it  is  doubtfully  advisable 
to  erect  a  new  species. 

Subfamily  Callistochitoninae  Berry,  new  subfamily 
Genus  Callistochiton  Carpenter,  1882 

32.  Callistochiton  decoratus  punctocostatus  Pilsbry,  1896 

(Plate  XIV,  figs.  1-6) 

1893.  Callistochiton  decoratus  Pilsbry,  Man.  Conch.,  (1),  v. 

15,  p.  87,  p.  16,  f.  54  (not  of  Carpenter,  1893). 
1896.  Callistochiton  decoratus  var.    punctocostatus    Pilsbry, 

Nautilus,  V.  10,  p.  50. 
1919.  Callistochiton  decoratus  Chace  and  Chace,  Lorquinia, 

V.  2,  p.  42  [2]   (recorded  from  Pleistocene  of  Pt. 

Fermin,  Cal.). 

Diagnosis:  Valves  of  moderate  thickness,  rather  depressed, 
but  carinate ;  side  slopes  distinctly  arcuate ;  lateral  areas  raised, 
strongly  radially  bicostate  with  the  central  sulcus  decussated, 
the  ribs  at  first  tubercular  and  subcarinate,  later  smoother  and 
often  developing  a  secondary  sulcus  on  the  ridge  or  even  bifur- 
cating; head  valve  with  11,  posterior  area  of  tail  valve  with  9 
similar  ribs,  their  interspaces  concentrically  decussated ;  central 
areas  in  adult  with  perhaps  10-15  longitudinal  ribs,  nearly 
equal  in  width  to  the  interspaces,  across  which  they  are  con- 
nected by  arcuately-transverse  radial  threading,  the  upper- 
most sculpture  usually  entirely  lost  on  the  jugum,  which  then 
shows  a  triangular  smooth  area  of  varying  extent;  mucro  of 
tail  valve  low,  distinctly  postmedian,  the  posterior  slope 
gradual  at  first,  then  suddenly  steep ;  sutural  plates  low,  arcuate, 
connected  across  the  squarish  sinus  by  a  delicately  toothed 
plate;  teeth  curved,  sharp  and  distinct,  not  projecting;  eaves 
thin,  solid,  overhanging;  slits  9  to  11,  1-1,  9  to  12,  with  distinct 
pore  lines  leading  into  them. 

Recorded  Range: 

Pleistocene:     Lower   San   Pedro    Series — Chiton    Bed, 
Point  Fermin,  California  (Chace  and  Chace,  !). 

Formation    doubtful — Deadman  Island,    San     Pedro, 
California  ( !). 

Living:     Monterey,  California   (Williamson),    to    San 
Diego,  California  (!). 
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Material  Examined: 
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Remarks:  I  am  not  sure  what  value  should  be  put  upon  the 
form  here  ranked  as  a  subspecies  of  Carpenter's  decoratus,  but 
if  it  be  valid  at  all,  I  believe  practically  all  the  decoratus  now 
found  living  in  the  waters  of  California  proper  must  be  referred 
to  it.  Recent  specimens  show  great  variation  in  all  details  of 
shape  and  sculpture,  particularly  in  the  very  feature  upon  which 
punctocostatus  was  principally  founded  in  the  first  place, 
namely,  the  extent  to  which  the  typical  smooth  area  on  the 
jugum  may  be  invaded  by  the  sculpture  of  the  pleural  areas. 
The  typical  decoratus  from  Lower  California  is  said  to  have 
a  conspicuous,  wide,  rather  sharply  defined,  triangular,  smooth 
area  on  the  jugum  of  valves  ii  to  viii.  This  feature  is  wanting 
in  typical  punctocostatus,  which  is  "somewhat  irregularly  pitted 
toward  the  beaks,  and  with  rows  of  pits  on  each  side  of  a 
small  oblong  smooth  tract  at  the  ridge;  most  valves  pitted 
also  on  the  ridge  anteriorly*' ".  Even  punctocostatus  as  thiis 
described  does  not  represent  the  extreme  found  in  the  fonn  I 
here  describe  as  C.  d.  fcrminicus,  where  the  sculpturing  is  de- 
veloped clear  across  the  valves.  As  a  matter  of  fact  one  finds 
all  transitions  in  the  direction  of  typical  decoratus.  I  have  yet 
to  see  two  specimens  with  sculpture  exactly  similar  in  this 
respect. 

The  Deadnian  Island  specimens,  curiously  enough,  include  no 
median  valves,  but  the  tail  valves  show  only  a  very  narrow, 
rib-like,  smooth  area  on  the  jugum,  or  the  sculpture  may  ex- 
tend clear  across,  though  becoming  more  or  less  obsolete  as 
the  center  is  reached.  The  number  of  radial  ribs  in  this  series 
of  valves  is  uniformly  9.  of  longitudinal  riblets  10  to  15  on  a 
side,  and  of  slits,  9  to  11.  The  specimen  illustrated  (PI.  XIV, 
fig.  4)  has  the  following  caliper  measurements:  Length  3.7, 
diameter  6.5,  height  2.3  mm. 


"Pilsbry,  H.  A.— Nautilus,  v.   10,  p.   50,   1896. 


Vol.  XI]  BERRY— FOSSIL  CHITONS  483 

One  would  expect  the  shell  from  Point  Fermin  to  \ye  an  im- 
mature ferniinicus,  but  it  is  so  different  from  its  associated 
specimens  and  so  similar  to  recent  shells  that  I  refer  it  here. 

From  the  associated  members  of  the  genus  this  species  as  a 
whole  is  remarkably  distinct.  The  less  highly  modified  inser- 
tion teeth,  the  1 1  more  or  less  carinated  ribs  of  the  head  valve, 
the  9  similar  ribs  of  the  tail  valve,  and  the  delicate  ribbing  of 
the  central  areas  are  among  the  more  easily  available  distin- 
guishing features. 

33.  Callistochiton  decoratus  ferminicus  Berry,  new  subspecies 

(Plate  XIV,  figs.  7-8.) 

Diagnosis:  Similar  to  the  preceding  subspecies,  but  larger, 
much  more  elevated,  with  more  strongly  arcuate  side  slopes; 
sculpture  of  the  central  areas  continuous  over  the  jugum  with- 
out the  interposition  of  a  smooth  area,  the  longitudinal  riblets 
very  fine  and  numerous,  20-24  on  a  side. 

Type:  An  intermediate  valve  [1040]  entered  as  Cat.  No. 
4571  of  the  author's  collection.  A  paratype  is  Cat.  No.  4572 
[1095]. 

Type  Locality:  Chiton  Bed,  Lower  San  Pedro  Pleistocene, 
Point  Fermin,  California;  E.  P.  and  E.  M.  Chace,  1918;  two 
median  valves. 

Description :    ( See  diagnosis  above. ) 

Material  Examined:  No  specimens  other  than  the  type, 
paratype,  and  another  specimen  taken  from  the  same  exposure 
by  Chace  and  Berry  in  1920  have  been  seen. 

Remarks:  The  Callistochiton  decoratus  complex  is  so 
extraordinarily  variable  for  a  chiton,  it  is  only  with  diffidence 
that  one  adds  a  new  name  to  the  already  overburdened  list. 
Nevertheless  the  differences  among  three  of  thie  fossil  valves 
from  Point  Fermin  and  all  other  fossil  or  recent  specimens  I 
have  seen  are  too  patent  to  go  without  recognition.  None  of  a 
very  extensive  series  of  recent  specimens  before  me  approaches 
ferminicus  either  in  fineness  of  sculpture  of  the  central  areas,  in 
elevation,  or  in  size. 

Although  otherwise  in  fair  condition,  the  type  is  too  worn 
within  to  show  the  characters  of  the  articulamentum,  and  un- 
fortunately the  paratype  is  rather  badly  broken. 

The  dimensions  of  the  type  are :  Length,  4.+ ;  diameter,  9.8 ; 
height  4.6  mm. 
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34.  Callistochiton  crassscostatus  Pilsbry,    1893 

(Plate  XIIL) 

1893.  Callistochiton  crassicostatus  Pilsbry,  Man.  Conch.,  (1), 
V.  14,  p.  264,  pi.  58,  f.  1-6. 

1917.  Callistochiton  crassicostatus  Chace,  Lorquinia,  v.  2,  p. 
30  (recorded  from  Pleistocene  of  Santa  Monica, 
Cal.). 

1919.  Callistochiton  crassicostatus  Chace  and  Chace,  Lor- 
quinia, V.  2,  p.  42  [2]  (recorded  from  Pleistocene 
of  Pt.  Fermin,  Cal.). 

( .  Chiton  Umbriatus  of  various  authors,  but  not  of  Sow- 

erby,  teste  Pilsbry.) 

Diagnosis:  Valves  small,  thick,  massive,  well  arched,  scarcely 
angled;  side  slopes  strongly  arcuate;  lateral  areas  raised  into  a 
strong,  thickened  rib,  coarsely  granulated  and  cut  by  one  or 
more  shallow  radial  sulci ;  head  valve  typically  with  7  massive, 
radial  ribs,  each  with  a  shallow  median  sulcus  and  sometimes 
others  toward  the  base,  the  interspaces  concentrically  decus- 
sated: central  areas  strongly  longitudinally  ribbed,  7-12  ribs 


Fig.  10 

Fig.  10.     Callistochiton    crassicostatus    Pilsbry.     Anterior    elevation    of 
valve  illustrated  in  Plate  XIII,  figs.  6-7. 

on  a  side,  distinctly  converging  on  the  jugum,  the  interspaces 
finely  latticed  across;  tail  valve  elevated,  flattened  above,  the 
niiicro  increasingly  posterior  with  growth,  the  slope  behind  it 
becoming  almost  vertical :  sutural  plates  low,  distinctly  con- 
nected across  the  shallow  sinus:  teeth  short,  scarcely  project- 
ing in  valves  i-vii,  verv  short  and  thick  in  valve  viii ;  eaves  solid ; 
slits  9,  1-1.  14  to  18.  ' 

Recorded  Range: 

Pleistocene:  Lower  San  Pedro  Series  —  Chiton  Bed, 
Point  Femiin,  California  (Chace  and  Chace.  !)  ;  Nob  Hill  Cut, 
San  Pedro,  California  (!). 
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Upper  San  Pedro  Series — Long  Wharf  Canyon,  Santa 
Monica,  California  (Chace,  !)  ;  "Coal  mine",  west  side  of  Point 
Loma,  California  ( !). 

Formation  doubtful — Deadman  Island,  San  Pedro,  Cal- 
ifornia ( !). 

Living:    Monterey,  California  (!),    to    Cedros    Island, 
Lower  California  (Lowe)  ;  shore  to  15  fathoms. 
Material  Examined: 


ll' 


DUhn  Bad,  PI.  FsiniB,  Oil . 
CbHoB  Bed,  ?(.  Fniiii,  CU . 
CtuloB  Bed.  PI.  Ficmio,  <U. 
■"'■--  Bed,PI.  FmniiLCu, 

BkU  PI.  Fmnin.Cil 

Cbilon  Bed.  Pi.  FenniD.  Cd. 


Chilao  Bid.  Pi.  Psadi],  Cal . 
Chllon  Bed.  PI.  Fennm,  Cal 
CbiloD  Bed.  PI.  Famin.  Cil 

Rill  Cut.  au  P«jn.  Cil. 

Hill  Cul,  8u  Pedro.  Cil. 
Hob  mil  Cut,  Su  Pedro,  Cul. 
Nob  Hill  Cut,  ^a  Pndro,  Ci 


NobB 


I  Cut.  Si 


'o.CiL 


Nob  HiD  Cut.  Su  Pudro,  CU 
Lang  Wbirf  Cuyou.  Sula 

Moiu(».Cil 

Lou  Wluif  Curoa.  Bu 

Lou  Wluitf  CuroD,  fbi 

MwicfcCd^ 

Low  Wbuf  CujKB,  Sn 

lifMicfcCl 

]«  Wbuf  Cuyon.  &iita 

Moala.  Cnl 

Lini  Wbuf  CuTos.  Suu 

iSuiiBfcCd 

Uma  Wbuf^Cufon,  Buta 


E.  f .  Cb»ee,  IflM  

E.P.Cb«<i48.S.Berry, 

1920 

E.P.CbMt&S.S.Berry, 

IMO 

P.ChuoAa.S.BcRT, 

F.Chuc'iB.S.BflTT, 

OMmyiCiii.. .'.'.'.. '.'.'... 

(HdroydCoB 

OUnwdCoO 

OldrortCon 

Dldr^CoO 

OldmydCoO  

C.CEuk 

C.Cbrk 


DwbDiiii  Id..  Sod  Pedro.  Cil. 

lu  Id..  Sui  Pedro.  Csl. 
Dsdmu  Jd..  Sin  Fnlra,  C>L 
Deuhsui  Id..  Suu  Fedn,  Cul. 
Dewliua  Id.,  Sui  Pedro.  Cil. 

lu  Id..  Sui  Pedro,  Cul. 
r  Dadmu  Id..  Sin  Pedro. 


C.  L.  Hubba... 
■     iUCol!.,,, 

Arnold  Coll. . . . 

Arnold  Col,.., 

Arnold  Con.... 

AmoUCon.... 

AruoldCoU... 

Oldroyd  Coll. . 


ChHiColl 

BanFCUI.CM.WU. 
B«TOalLCpt.40M. 

CW.Acd.Sol 

Berry  Cob.' Cat.' ibU^ 
ChanCoD 

Con.  Cat.  VKI. 

Berry  Coll.  Cat.  4MT. 

CbaoeCoU.. 

CbaeeCoO 

Dept- Oeeltwy. 

Slanrocd  Uoiv 

DaptQeoliiD, 

StuTordl&T 

Deet.  Oiialanr, 

StanftirdmiiT 

BmrCoU.  cn.mio. 

Barry  Coll.  Cat.  31)70. 
" CoU.  Cat.  SSTO. 

CoU.  Cat.3MT. 

Coll.  Cat.  3118. 

Cluk  CoU 

F.CCbrtCoU 

Coa.  Cat.3in7. 

BeerjCoU.C.l.SKM, 

BerryCoD.  Cat.  3V27. 

F.C.  Cluk  Coll 

Berrr  Coll. Cat.  3tM. 

.  Diego  Soc.  Nat.  Hilt. 
Dent  Oeoloty, 

SUuJonlCniv 

«H.  GeolHy, 

SUuford  Ocuv 

HuJftnM^ 

Dept  Oeolsu, 

eUstcudDur 

Dqil.  OKdpn, 

fcnftwd  (iniT 

DniLOealaur, 

SlufordCiuv 

Dipt,  Ontlqcj', 

Btuford  CiuT 


Lower  Eho  Pedro. . 


Lower 


Lower  San  Fedjo. 

Upper  San  Pedro. 

Upper  Sas  Padm. 
tIpiKT  San  Pedro. 
Upp«  £^D  Pedro. 
Upper  Bui  Pedro. 
Upper  San  Pedro. 
Upper  San  Pedro. 
Upper  San  Pedro. 


Pldilaceii* 
PluilDeaB* 
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Remarks:  Occasional  unmistakable  specimens  of  this  pe- 
culiar species  have  been  discovered  in  the  Pleistocene  of  many 
localities,  and  in  the  Long  Wharf  Canyon  deposit  it  is  one 
of  the  commonest  forms  to  be  found,  being  there  exceeded  in 
abundance  only  by  the  nearly  related  C.  palmulaius  mirabilis 
Pilsbrj'.  This  seems  the  more  strange,  since  nowhere  along 
our  coast  at  the  present  time  can  it  be  said  that  crassicostattis 
is  found  in  any  very  appreciable  numbers.  Usually  but  an  oc- 
casional specimen  or  two  is  taken  even  at  extreme  low  tides. 
Along  the  entire  coast  of  southern  California  the  commonest 
present-day  Callistochiton  is  by  all  odds  C.  decoratus  puncto- 
costaius,  a  species  for  from  common  as  a  fossil. 

Although  very  distinct  in  the  living  condition,  poorly  pre- 
served fossils  of  crassicostatus  are  sometimes  hard  to  identify 
on  account  of  the  possibility  of  their  being  mixed  with  C  pal- 
mulatus  fiiirabUis,  Well  preserved  valves,  on  the  other  hand, 
are  as  readily  separable  as  recent  specimens.  This  is  quickly 
seen  when  the  chief  diagnostic  characters  of  the  two  forms 
are  placed  in  parallel  columns : 


HEAD  VALVB 


crassicostatus 

Primarily  with  7  heavy,  irregu- 
larly tubercular  ribs,  each  divided 
almost  at  once  by  a  median  sulcus, 
and  in  old  shells  with  a  secondary* 
sulcus  on  each  side  toward  the  base. 

Slits  typically  9  in  number,  2  on 
each  side  of  the  central  slit  beinp 
odfiatc. 


mirabilis 

Primarily  with  9  moderately 
heavy,  strongly  tubercular  ribs,  each 
sooner  or  later  showing  in  the  adult 
a  median  sulcus;  the  posterior  rib 
on  each  side  apparently  duplex. 

Slits  typically  9  in  number,  regu- 
larly spaced. 


MEDIAN   VALXXS 


lateral  areas  elevated  into  a 
typically*  single,  rery  heavy,  crudely 
nodulose  rib,  with  usually  about  4 
rather  weak,  radiating  furrows. 


Lateral  areas  divided  by  a  strong 
median  furrow  into  two  nodulose 
ribs,  each  of  which  may  bear  a 
weak  secondary  furrow. 


Central  areas  with  7-12  quite 
strong,  interlatticed  ribs  on  a  side, 
showing  a  distinct  tendency  to  con- 
verge anteriorly  on  the  ridge,  even 
on  valve  ii. 


Central  areas  with  14-18  (fewer 
in  very  small  specimens)  moderately 
strongly  interlatticed  ribs  on  a  side, 
not  showing  any  well-marked  tend- 
ency to  converge  in  front  and 
strongly  divergent  on  valve  ii. 


*•  One  fossil  specimen  [682],  which  seems  otherwise  thorouRhly  referable  to  crassi- 
costatus. shows  sharply  duplex  lateral  ribs  recalling  those  of  palmulatus  and  mirabHis. 
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TAIL  VALVE 


Flattened  above. 

Mucro  strongly  posterior  (less  so 
in  juvenile  specimens).  Posterior 
area  with  5-6  heavy  ribs,  at  first 
simple,  but  developing  from  1  to 
4  grooves  toward  the  base. 


Slits  14-18. 

Longitudinal  ribs  of  central  areas 
5-8  on  a  side. 


Mucro  strongly  anterior,  the  large 
posterior  area  usually  immensely 
thickened  and  elevated  behind  the 
mucro;  ribs  5-7,  heavy,  and  though 
at  first  simple,  soon  developing  a 
strong  median  furrow,  with  some- 
times 1  or  2  secondary  furrows  to- 
ward the  base. 

Slits  18-25. 

Longitudinal  ribs  of  central  areas 
7-9  on  a  side. 


The  marginal  toothing  in  the  anterior  valve  of  this  species 
is  peculiar  and  apparently  characteristic,  the  remarkable  fea- 
ture being  that  certain  of  the  teeth  are  excessively  minute  due 
to  the  close  approximation  in  pairs  of  the  slits  which  bound 
them,  a  pair  of  slits  in  such  cases  being  brought  into  coincidence 
with  one  of  the  external  ribs  instead  of  the  usual  single  slit. 
The  typical  arrangement,  where  the  duplication  affects  only 
the  slits  lying  immediately  on  each  side  of  the  central  one  is 
clearly  shown  in  Pilsbry's  figure  in  the  "Manual"  (op.  cit.,  pi. 
58,  fig.  4),  but  this  has  not  become  so  fixed  but  that  it  is  subject 
to  some  strangely  irregular  variation."  The  gross  number 
of  slits  is  ordinarily  9,  but  even  this  is  subject  to  modification. 
Reducing  the  number  and  arrangement  of  the  slits  with  respect 
to  the  ribs  to  a  formula,  17  Santa  Monica  specimens  examined 
yield  the  following  figures : 


Arrangement  symmetrical — 


11  show  the  formula  1-1-2-1-2-1-1, 
2  "  "  "  1-1-2-2-2-1-1, 
1  shows   "         "         1-1-1-1-1-1-1, 


Arrangement  asymmetrical — 


2  show  the  formula  1-1-2-1-2-2-1, 
1  shows  "  "  1-2-1-1-1-1-1, 
1      "        "         "         1-2-2-2-2-1-1, 


total    9  slits 
"      10    " 

«  y      tt 


total  10  slits 
8    " 
"      11    " 


With  one  single  exception  (which  is  8-ribbed),  all  the  above 
specimens  have  7  strong  primary  ribs,  simple  at  their  origin,  but 
soon  developing  a  median  sulcus  and  eventually  in  well  grown 
specimens  showing  a  very  constant  tendency  to  the  formation 
of  an  accessory  sulcus  on  each  side  of  the  primary  one  toward 
the  base. 


**  Of  course  it  is  possible  that  if  a  sufficiently  larRe  series  of  spedmens  could  be  ex* 
amined,  the  variations  would  not  appear  so  irregular. 
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Of  the  intermediate  valves  examined  from  the  same  material, 

2  show  12  longitudinal  riblets  on  each  side  of  the  central  areas, 

3  show  1 1  (or  10-1 1 ),  3  show  10  (or  9-10) ,  3  show  9  (or  8-9) , 
2  show  8  (or  7-8),  and  1  shows  7. 

On  the  tail  valves  the  riblets  of  the  central  areas  are  fewer: 
6  on  a  side  (or  5-1-5)  in  6,  7-1-7  in  1,  8-1-8  in  1,  6-1-6  in  1, 
and  5  on  a  side  in  1  specimen.  8  of  these  same  valves  show 
5  strong  radial  ribs  each,  the  other  3  shells  having  6  each.  2 
have  18  slits,  4  have  16,  3  have  15,  and  1  has  14.  No  relation 
is  evident  between  a  maximum  number  of  ribs  and  an  in- 
creased quota  of  slits.  Toward  the  base  the  ribs  become  double, 
and  in  larger  shells  triple,  quadruple,  or  (in  the  case  of  the 
outermost  pair)  even  quintuple  at  the  base  in  similar  fashion 
to  the  radial  ribs  of  the  other  valves. 

The  specimens  from  the  Lower  San  Pedro  Formation  at 
Nob  Hill  run  rather  larger  than  those  from  Santa  Monica, 
and  have  unusually  sharp,  clear  sculpture  and  teeth.  Among 
these  have  been  noted  7  head  valves  with  the  typical  slit 
formula  1-1-2-1-2-1-1,  none  being  certainly  atypical.  Of  the 
median  valves,  5  show  longitudinal  riblets  on  the  central  areas 
as  follows:  11-11,  11-11,  11-10,  11-10,  5-5,  the  last  a  very 
small  specimen.  Three  tail  valves  show  14  slits  each,  radial 
ribs  respectively  7,  6,  5,  and  longitudinal  riblets  on  central 
areas  8-9.  6-7,  4-4. 

The  teeth  of  Callistochiton,  as  evidenced  by  the  present 
species,  seem  to  be  composed  of  a  somewhat  different  substance 
from  the  more  spongy  deposit  which  fills  in  the  slits,  so  even 
when  quite  worn  down  it  is  quite  possible  to  distinguish  their 
number  and  shape  (in  transection)  with  perfect  accuracy, 
especially  if  the  surfaces  in  question  are  slightly  moistened, 
when  the  details  are  brought  out  with  great  clearness.  This 
is  fortunate  as  in  most  fossil  specimens  the  teeth  show  as  little 
more  than  a  pattern,  scarcely  worthy  of  the  name  teeth  at  all. 

Caliper  measurements  of  some  of  the  larger  specimens  are 
as  follows : 


Length 

Diameter 

Height 

Head  valve 

[349] 

3.5  mm. 

5.7  mm. 

3.4  mm 

Median  valve 

[512 

3.2 

6.7 

3.2 

«            it 

[646 

4.8 

7.6 

4.1 

tt                  n 

[679 

4.3 

8.3 

4.7 

<<                  (< 

[1024 

4.2 

7.8 

3.8 

Tail  valve 

[515 

4.0 

5.2 

2.4 

<i      « 

[680 

5.7 

7.7 

3.4 
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35.  Callistochiton  palmulatus  mirabilis  Pilsbry,  1893 

(Plate  XIV,  figs.  9-16;  Plate  XV.) 

1893.  Callistochiton  palmulatus  var.  mirabilis  Pilsbry,  Man. 

Conch.,  (1),  V.  14,  p.  263,  pi.  58,  f.  7-11. 
1917.  Callistochiton  palmulatus  and  var.  mirabilis  Chace,  Lor- 

quinia,  v.  2,  p.  30  (recorded  from  Pleistocene  of 

Santa  Monica,  Cal.). 

Diagnosis:  Valves  small,  thick,  massive,  elevated,  carinated ; 
side  slopes  slightly  convex;  lateral  areas  elevated,  divided  by  a 
strong  median  sulcus  into  two  nodulose  ribs,  each  sometimes 
with  a  secondary  furrow  on  the  summit;  head  valve  strongly 
elevated,  primarily  with  9  strongly  tubercular,  eventually  sul- 
cate,  radial  ribs;  central  areas  with  14-18  moderately  strongly 


Fig.  11 

Fig.  11.    Callistochiton  palmulatus  mirabilis  Pilsbry.    Anterior  elevation 
of  valve  illustrated  in  Plate  XIV,  figs.  15-16. 

interlatticed  ribs  on  each  side,  subparallel  except  on  the  jugum 
of  valve  ii,  where  they  diverge ;  tail  valve  with  mucro  in  front 
of  middle,  the  abbreviated  central  area  much  lower  than  the 
swollen  posterior  region;  sutural  plates  very  short,  connected 
across  the  shallow  narrow  sinus;  teeth  short,  curved,  slightly 
projecting  in  valves  i-vii,  extremely  robust  and  thick  in  valve 
viii;  eaves  wide,  solid;  slits  9,  1-1,  18  to  25,  with  distinct  pore 
lines  leading  into  them. 

Recorded  Range: 

Pleistocene:    Lower  San  Pedro  Series — Nob  Hill  Cut, 
San  Pedro,  California  ( !). 

Upper  San  Pedro  Series — Long  Wharf  Canyon,  Santa 
Monica,  California  (Chace,  !)  ;  Los  Cerritos  Hill,  Long  Beach, 
California  (!). 

Formation  doubtful —  Deadman  Island,  San  Pedro, 
California  (!). 
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Living:    Monterey,  California  ( !),  to  San  Diego,  Cali- 
fornia (  !)  ;  between  tides  to  15  fathoms. 

Material  Examined: 


F»dn.CtLOUMr<ICal  . 


C.  Chrk. . . 
C.ChA.  . 
CCIwt  , 

CClM* 


CCki* 

'.CCtaik 

C.ChHi  

}T.  g.Oldmrii... 

llmoUColl 

AnsldCod 


rCoILCu.! 
rCoILCat.! 
CkikCcO 

rCoa.CU.3 
r.CCWtCoO 

CglLCW.] 
P.  C.  Otik  OM 

°ESSK,. 

Dot-OnlMy. 

si«£rdDBT. 


UpiwSmP. 
Upper  Suh 


UpptrSun 


CppsSuPHbs 


Remarks:  This  species  or  subspecies  has  already  received 
some  attention  in  the  course  of  the  discussion  of  the  last  species, 
but  a  few  more  notes  deserve  to  be  recorded. 

For  one  thing  1  am  not  yet  altogether  sure  that  mirabiiis  is 
entirely  worthy  of  snbspecific  separation  from  palmulatus  Car- 
penter, On  the  other  hand  I  am  no  more  positive  but  that  it 
may  eventually  prove  specifically  distinct.  This  seems  para- 
doxical but  is  a  situation  which  logically  follows  from  the 
conflicting  evidence  afforded  by  our  scanty  data.  While  it  is 
true  that  the  majority  of  the  fossil  specimens  fall  without 
debate  under  Pilsbry's  diagnosis,  and  it  further  appears  that 
none  of  the  specimens,  unless  very  doubtfully  some  of  the  j'uve- 
nals,  accord  entirely  with  his  description  of  typical  paltHulatus, 
still  the  number  of  specimens  which  in  one  or  more  particulars 
are  intermediate  between  the  two  is  legion.  My  experience 
with  recent  specimens  is  that  they  are  often  even  more  trouble- 
some to  separate.  Without  exception  all  the  characters  de- 
pended upon  to  distinguish  the  two  forms  are  subject  to  much 


Vol.  XI]  BERRY-'FOSSIL  CHITONS  49I 

variation.  On  the  other  hand  the  features  separating  the 
palmulatus  complex  from  crassicostatus  seem  dependable 
enough.  These  two  facts  are  brought  out  rather  forcefully 
in  the  following  summary  of  observations  made  on  Dr.  Clark's 
numerous  Santa  Monica  specimens. 

Sixty-six  head  valves  of  the  Long  Wharf  Canyon  mirabilis 
have  9  ribs  and  9  slits  to  correspond,  though  the  two  outermost 
ribs  are  in  each  case  apparently  duplex,  and  counting  each  of 
these  as  2  would  raise  the  number  of  ribs  to  11.  Fifteen  others 
have  9  ribs  each,  but  the  number  of  slits  could  not  be  accurately 
determined.  Two  have  9  ribs,  9  slits  to  correspond,  and  a 
supernumerary  slit  between  two  of  the  ribs.  Four  have  the 
usual  9  ribs,  but  10  slits,  due  to  a  double  slit  opposite  one  of  the 
ribs,  the  position  of  the  rib  so  favored  being  variable.  A  single 
valve  has  10  ribs  and  10  corresponding  slits. 

Ten  median  valves  show  variations  in  the  number  of  longi- 
tudinal ribs  on  each  side  as  follows :  18-18,  17-16,  16-16,  16-15, 
15-15,  15-15,  14-14,  14-14,  14-14,  10-10.  The  number  ap- 
parently depends  in  considerable  degree  upon  the  size  of  the 
specimen. 

One  tail  valve  shows  12  longitudinal  riblets  to  a  side  on  the 
central  area,  2  show  11,2  show  10,  8  show  9,  8  show  8,  5  show 
7,  and  2  show  6,  none  showing  less  than  6.  Here  again  there 
seems  to  be  a  certain  degree  of  correlation,  not  entirely  ab- 
solute, between  the  number  of  these  riblets  and  the  size  of  the 
specimen.  Twenty-five  tail  valves  show  5  radial  ribs,  all  at 
first  simple,  but  soon  divided  by  a  strong  median  furrow,  sec- 
ondary furrows  being  sometimes  developed  later  on  each  side 
of  the  primary  one.  In  the  outennost  pair  of  ribs  on  one  or 
two  of  these  specimens  the  central  furrows  commence  so  early 
that  the  total  number  of  ribs  could  easily  be  stated  as  7.  Two 
valves  clearly  have  7  ribs.  Fifteen  specimens  have  6  ribs,  the 
2  central  ribs  in  such  cases  being  usually  very  evidently  homo- 
logous with  the  single  median  rib  of  the  5-ribbed  specimens. 
This  is  shown  by  the  pair  in  question  being  very  close  together, 
while  neither  develops  its  median  furrow  as  early  as  the  re- 
maining ribs  do.  Turning  to  the  insertion  plates,  7  valves 
have  25  slits  each,  9  have  24,  9  have  25,  4  have  22,  1  has  21, 
4  have  20,  4  have  19,  2  have  18,  and  1  has  16.     The  mode 


j^2  !#!-:=•:».•/:.#  hihjemv  :f  szsycss 


•nr-e  oirracri  -.n  this  basis. 

Tie  x^^inrn  *.f  -fie  .imi.^  :  's  tctx  eruaum, 
'f  ^fe^icrn  'A  -fie  iimercr  arcs,  s  e.iiif  iiKiy 
ar.v-rr.piinyn^  ^er-es  :f  :^Tns     ?!ate  XV.  i^Sl   I-12»   is  dc- 
vjpieri  V,  Unstncc  "iia. 

'.'•/hen  *r-<cr:  -i-.  -ie  or-.oer  :er"ce.  rae  radzatinc:  tnberdcs 


T*-:-*  s  '-  c7  -.rfii"?  :»ir  T:r*?  iboniiaat  S^ssil  chitooL  cv€n 
•hr.fig*:  V  -  -i  *r.rrr»r'7  trie  •:  T.-  cmT-rrnijcis  freqoencir  in  the 
^y^jrr  ^an  ?*t:r  -.  -  f  L^-r^r  'A"-arf  Carr»r:.a.  Santa.  Monica.  An 
irra;rr^  ::rrn-sT:arre  n  rr:*  -x-nnectioa  is  the  great  prepon- 
'^jf^rkrr.f:  'f  -<a.!  ar."!  tar  va'-e?  arnijo^  tfae  speclmeig  coDected 
'ae*^  :*.r*e'-^-".2^  tahie  ^^"  jtily  IT  oat  197  specimens  qnar- 
"•eti  **-•':'•:  V  're^'ar:  %ar  c<.  when  the  latter  rrmst  originally 
'■';i^e  ^i**tr:  e  -r^.r'v  r!-rce  :~es  a*  nnmerxis  as  the  terminal  ones. 
-  r.ot  ea-v  ♦.-,  ••r:.fer-tar:«l  It  i*  trae  that  thev  are  nrach  less 
hea%  y  ar>!  ^  /'-d.  S»-:t  a-  broken  fra^ernents  are  not  n^^re  common 
:r.  fhr  '.re  '•?.^  thar.  the  -tther.  this  Aies  m^t  seem  an  entirely 
-TjffiricTir  explar^ti'.r!.  T**  a  less  degree  the  same  phenomenon 
\\  likeTiii-e  true  '"-f  C.  crassicostatus  in  these  beds. 

The  hrgc^t  -pecimen^  taken  have  the  following  caliper 
measurement^ : 

Length  Diameter  Hciffat 

}l'-Hf\  vkU'*^  [522)  3 4 mm.  5.2mm.  3.4mm. 

MH:;ir.  vi!-.^  [526]  2.7  6.8  3.6 

T;iil  v'^hr  (5291  4J  4.7  3J 

"       •  (528)  3.5  5.0  2.6 

BIBLIOGRAPHY. 

Arnolrl,  Ralph. 

:03.  'I'hc  paleontology  and  stratigraphy  of  the  marine  Plio- 
rcne  and  PleistrKrene  of  San  Pedro,  California.  Memoirs 
California  Academy  of  Sciences,  vol.  3,  p.  1-420,  pi.  1-37, 
Jimc,  HX)3. 

:(Y).  The  Tertiary  and  Quaternary  Pectens  of  Califoniia. 
United  States  Cieological  Survey  Professional  Paper  47,  p. 
l-2M.pl.  1-53,  1906. 

Ashley,  G.  II. 

'<>5.  The  Neocene  stratigraphy  of  the  Santa  Cruz  Moun- 
tains of  California.    Proceedings  California  Academy  Sciences, 


Vol.  XI]  BERRY^FOSSIL  CHITONS  493 

(2),  vol.  5,  p.  273-367,  text  fig.  1,  pi.  22-25,  August,  1895. 
[Reprinted  as  Leland  Stanford  Junior  University  Publications, 
Geology  and  Paleontology,  No.  1,  1895.] 

Chace,  E.  P. 

:16.  Fossil  chitons.  <  Nautilus,  vol.  30,  p.  71-72,  October, 
1916. 

:17.  Fossil  chitons.  <Lorquinia,  vol.  2,  p.  30-31,  No- 
vember, 1917. 

Chace,  E.  P.,  and  E.  M. 

:19.  An  unreported  exposure  of  the  San  Pedro  Pleistocene. 
<Lorquinia,  vol.  2,  p.  41-43  [1-3],  January,  1919. 

Clark,  B.  L. 

:18.  The  San  Lorenzo  Series  of  Middle  California,  a  strati- 
graphic  and  paleontologic  study  of  the  San  Lorenzo  Oligo- 
cene  Series  of  the  general  region  of  Mount  Diablo,  California. 
< University  of  California  Publications,  Bulletin  Department 
Geology,  vol.  11,  p.  45-234,  text  fig.  1-4,  pi.  3-24,  July,  1918. 

Cooper,  J.  G. 

'88  Catalogue  of  Californian  fossils.  <7th  Annual  Re- 
port California  State  Mineralogist,  p.  223-308,  1888. 

Moody,  C.  L. 

:16.  Fauna  of  the  Fernando  of  Los  Angeles.  <  University 
of  California  Publications,  Bulletin  Department  Geology,  vol. 
10,  p.  39-62,  pi.  1-2,  October,  1916. 

Oldroyd,  T.  S. 

:14.  A  remarkably  rich  pocket  of  fossil  drift  from  the  Plei- 
stocene.   <  Nautilus,  vol.  28,  p.  80-82,  November,  1914. 

Orcutt,  C.  R. 

'89.  Some  notes  on  tertiary  fossils  of  California.  <West 
American  Scientist,  vol.  6,  no.  45,  p.  70-71,  July,  1889. 


494  CAU FORMA  ACADEMY  OF  SCIESCES  (Pmoc.  4tbSul 


EXPLANATION  OF  PL.\TES 

Plate  I. 

Fig.  1.  Oligochiton  lioplax  Berry,  n.  sp.  Exterior  view  of  head  valve 
from  Loc.  N.  P.  129  [606],  in  situ. 

Fig.  2.  Oligochiton  lioplax  Berry,  n.  sp.  Same  valve  after  delamiiia- 
tion  and  removal  of  tegmentum;  same  scale  as  preceding. 

Fig.  3.  Oligochiton  lioplax  Berry,  n.  sp.  Exterior  view  of  median  valve 
from  Loc.  N.  P.  129  [607],  in  situ;  same  scale  as  preceding. 

Fig.  4.  Oligochiton  lioplax  Berry,  n.  sp.  Interior  view  of  right  side 
of  same  valve,  showing  radial  lines ;  same  scale  as  preceding. 

Fig.  5.  Oligochiton  lioplax  Berry,  n.  sp.  Exterior  view  of  tail  valve 
from  Loc.  N.  P.  129,  type  specimen  [6(X5],  after  removal  from  matrix; 
same  scale  as  preceding. 

Fig.  6.  Oligochiton  lioplax  Berry,  n.  sp.  Interior  view  of  same  valve; 
same  scale  as  preceding. 

Fig.  7.  Lepidochitona  dentiens  (Gould).  Exterior  view  of  median 
valve   from   Nob   Hill   Cut,    San   Pedro,   California    (Lower    San    Pedro 

Pleistocene)    [659]. 

Fig.  8.  Lepidochitona  dentiens  (Gould).  Interior  view  of  same  valve; 
same  scale  as  preceding. 

Fig.  9.  Lepidochitona  dentiens  (Gould).  Anterior  elevation  of  same 
valve ;  camera  outline. 

Fig.  10.  Leptochiton  clarki  Berry,  n.  sp.  Enlarged  view  of  sculpture 
detail  from  right  side  of  intermediate  valve  from  Long  Wharf  Canyon, 
Santa  Monica,  California  (Upper  San  Pedro  Pleistocene)  ;  type  specimen 

1605). 
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Plate  II. 

I-'ijj;.  1.     7"«'»i'(i7Ai  litiratii  (\\'o^t^\).    Kxtorior  view  of  median  valve  iV' m 
near  lij»ht!i«)n>e.  Toint  Fermin,  California  (^ Lower  San  Pedro  Plcistoceiu- » 

V\ii.  2.     'JouiccJIii  liticata  (Wood).     Interior  view  of  same  valve:  sanu- 
scale  a.s  preceding. 

Fip.  3.  Toiiiirlhi  lincata  (Wood).  Anterior  elevation  of  same  valve; 
camera  <nitline. 

Fi^j.  4.  T(>iiiii'lht  Jitiratii  (Wood).  l\xterior  view  of  tail  valve  tr«»in 
near  lighthouse.  Point  Fermin,  California  (Lower  San  Pedro  IMtisttictiu- ) 
|n)*.'7|;  same  scale  as  Fip.  1. 

V\ii.  5.  ToviccUii  liuciitii  (Wood).  Profile  of  same  valve:  can:era  out- 
line. 

Fijr.  ^>.  Cxiiiu't'hjx  hiirtiKYfiii  (Carpenter).  Exterior  view  of  median 
valve  from  Cliiton  I>ed,  Point  Fermin.  California  (^Lower  San  Pedro 
Pleistocene)    |94.?|  :  same  scale  as  Fij^.  1. 

«  • 

Via.  7.  ('v(7>i(»/>/t/.r  harttK'Ctfii  (Carpenter).  Interior  view  of  same  valve: 
camera  (»utline. 

l'"i^;.  S.  (  v.;;;-'/^/./.!-  //i/'/ri'i'//;/  (C'arpentrr ).  Antt-ricr  t-lo\ati<«n  i^i  >aine 
val\  r  ;  canK  ra  « •inline. 

l•"i^^  ''.  (  \  /'/.'/'/.'.r  t\j,l:,}>!  hill  lit'  rn-rry.  (  )l»li«|nc  anterior  view  of  head 
valvf  from  ("hilf.n  liril.  P.»int  I'\Tniin.  California  (Louer  San  IV-dro 
IMei>t..C(iK)     [KISJ]. 

i'i.u.  1<>.  (.(/'/. '/^/./.r  '././.•.;;//;<;//(.■  I'crry.  Profile  of  same  valve;  camera 
outline. 
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Plate  III. 

Fig.  1.  Xuttallina  calif  arnica  (Xuttall).  Exterior  view  of  head  valve 
from  Chiton  Bed,  Point  Fermin,  California  (Lower  San  Pedro  Pleisto- 
cene)   [1026]. 

Fig.  2.  Xuttallina  calif ornica  (Nuttall).  Interior  view  of  same  valve: 
same  scale  as  preceding. 

Fig.  3.  Xuttallina  californica  (Xuttall).  Profile  of  same  valve;  camera 
outline. 

Fig.  4.  Xuttallina  californica  (Xuttall).  Exterior  view  of  median  valve 
from  Xoh  Hill  Cut.  San  Pedro,  California  (Lower  San  Pedro  Pleistocene) 
1 653]  ;  same  scale  as  Fig.  1. 

Fig.  5.  Xuttallina  californica  (Xuttall).  Interior  view  of  same  valve; 
same  scale  as  preceding. 

Fig.  6.  Xuttallina  californica  (Xuttall).  Anterior  elevation  of  same 
valve ;  camera  outline. 

Fig.  7.  Xuttallina  californica  (Xuttall).  Exterior  view  of  tail  valve 
from  Chiton  Bed,  Point  Fermin,  California  (Lower  San  Pedro  Pleisto- 
cene)   11028]  ;  same  scale  as  Fig.  1. 

Fig.  8.  Xuttallina  californica  (Xuttall).  Interior  view  of  same  valve; 
same  scale  as  preceding. 

F"ig.  9.  Xuttallina  californica  (Xuttall).  Profile  of  same  valve;  camera 
outline. 

Fig.  10.  Xuttallina  californica  (Xuttall).  Exterior  view  of  median 
valve  of  a  loss  mature  individual  from  Deadman  Island,  San  Pedro,  Cali- 
fornia (probaltly  PUistocene)  |678)  ;  camera  outline  showing  shape  of 
unerodi'd  valve. 

h'ig.  11.  Xuttallina  californica  (Xuttall).  Interior  view  of  same; 
camera  outline;  same  scale  as  preceding. 

T'ig.  12.  Xutlallifia  californica  (Xuttall).  Anterior  elevation  of  same 
valve;  camera  outline;  same  scale  as  preceding. 

Fig.  13.  riacif'horclla  rclata  Carpenter.  Exterior  view  of  median  valve 
from  Deadman  Island,  San  Pedro,  California  (probablv  Pleistocene) 
K-771. 

Fig.  14.  PUiiif^horclla  z'cUita  Carpenter.  Interior  view  of  same  valve: 
same  scale  as  preceding. 

Fig.  15.  Placiphorclla  rclata  Carpenter,  .\nterior  elevation  of  same 
valve;  camera  outline. 
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i'LATE   IV. 

Fip  1  .U'7'.?/:.i  irii .«.•'■♦/ J  i<^«»iilfl».  Fxtcriov  view  of  head  valve  frt>m 
Oiiti'ii  lUd.  r««ir.t  Fcrmin.  Calif«»rnia  (  I^->wer  San  Pedro  Pleistocene) 
(I'^M)  :  vitwcd   ir. 'in  >i»mewhat  ••Mi<niely  toward  the  front. 

Ilk!.  2.  M'f'j!i-t  tiiusc'Sij  (<joi]UI».  Intirior  view  of  same  valve:  same 
scalf  a>  pffCt  diiiir. 

FiK.  .V     M-f'.li.i    jrus.-\<d    Mii.iild).      Pp'iile   nf    same    valve:    camera 

oiitliru'. 

l-'ic  4.  \f  f  :r.  :  fr:ts,-.-si  ((^••iild».  F.xteri«tr  view  t^i  median  valve 
ffini    "c^'a!  mint",  wt-^t  side  »•{  Point  1-oma.  California  (  U|>;>er  San  Pedrt* 

FiiT.  5  M-r-::i.:  n::!<.-'\<i  ttiould'.  Interior  view  of  same  valve:  same 
svair  a^  j»»"tCi  din^. 

Vi^:.  ".  A/./*;.';:  w.ri.c/,  a,i  ((.ionld».  .Xntirior  elevation  of  same  valve; 
canu  ra  ••iitlinc. 

I'l^.  7.  W.'.".'/'.;  ii:nsi>\<ii  Mit.nid).  I'xtcrior  view  of  tail  valve  from 
Cliit"!!    Pud.    point    I'rrmin.   C*alifi»rnia    (  I^iwer   .^an    Pedro    Pleistocene) 

IllKMtj. 

I-Il'.  •^.      V    '-•'■":   ;;■•'-.■  .  «■ :   ir,..t:I.l(.     IntiTi«.r  view  «»f  >ame  valve:  same 

!:>:.  '-  '.'  '^  ■.  •  r-y  s:  f(,..r.;<!i.  Pr"»tile  of  same  valve:  camera 
'  :::!•!;'-. 

V'.c.  1".  '■ '  ^•'  :  !:■:■.:<•!  (  S. -w  erlu  >.  I''xterior  view  <»f  >ecord  valve 
!><!!!  1  )t  .i':r:;i:.  i-:ai.'l.  Sa:i  Pe-lr.'.  (.'alifiirnia  (  Plei>t«tcrne  »  [57S]  ;  same 
*'e.i!e   .1^    1"  :ii.   A. 

\'\^.  11.  Mr^:'::  l:::ui<:i  (S«'Werl'y).  Interior  view  i>i  ^ame  valve: 
-;;:;ii    -"Ci:*-  .i-"  pree*  <Iinir. 

I-"i^.  !J.  '/■  ^:'::  i::;:Js:i  (  S<  \vt.r!»y  ).  Anterior  elevation  of  same  \alve : 
c.-iiirr.i  •■nrl'.i-.t,. 
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Plate  \'. 

Fig.  1.  Mopalia  ciliata  (Sowcrhy).  Exterior  view  of  head  valve  from 
Chiton  Bed,  I\>int  Fermin,  California  (Lower  San  Pedro  Pleistocene) 
11036). 

Fig.  2.  Mopalia  ciliata  (Sowerhy).  Interior  view  of  same  valve:  same 
scale  as  preceding. 

Fig.  3.  Mopalia  ciliata  (Sowerhy).  Profile  of  same  valve;  camera 
outline. 

Fig.  4.  Mopalia  ciliata  (Sowerhy).  Exterior  view  of  median  valve, 
prohahly  from  Dcadman  Island,  San  Pedro,  California  (Pleistocene)  [676]. 

Fig.  5.  Mopalia  ciliata  (Sowerhy).  Interior  view  of  same  valve;  same 
scale  as  preceding. 

Fig.  6.  Mopalia  ciliata  (Sowerhy).  Anterior  elevation  of  same  valve; 
camera  outline. 

Fig.  7.  Mopalia  ciliata  (Sowerhy).  Exterior  view  of  tail  valve  from 
(Thiton  Red,  Point  Fermin,  California  (Lower  San  Pedro  Pleistocene) 
[10v38]  ;  same  scale  as  Fig.  1. 

Fig.  8.  Mopalia  ciliata  (S(i\vcrl)y).  Interior  view  of  same  valve;  same 
scale  as  preceding. 

Fig.  9.  Mopalia  ciliata  (Sowcrhy).  Profile  of  same  valve:  camera 
outline. 

Fig.  10.  Mopalia  acuta  (Carpenter).  Exterior  view  of  median  valve 
from  L<^ng  Wharf  Canyon,  Santa  Monica,  California  (Upper  San  Pedro 
Pleistocene )    [762). 

Fig.  11.  Mopalia  acuta  (Carpenter).  Interior  view  of  same  valve ;  same 
scale  as  preceding. 
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Fit:  1.  Kirhirtt::  :ur.{,a:j  iW.-fTrfii.  ExTeri«»r  v:ew  of  head  valve  frt»ni 
li'd'irr.ar.  Inland.  Sin  Fedr".  Caiii«»m:a  •  Pleist'X'cne  >  (545 j  :  tegrmentuin 
1«'<!   from  this  *j»rcini<^. 

Fig.  2  K'jih.irir. :  :utii:j:.j  i  \Vr«rfi».  Interior  view  of  same  valve:  same 
seal*  a*  ;-r»-ced:ne. 

V'i!.  ^.     Ka:h'3rit'..z   tur'.ci::,:    iWinKii.      Profile  oi  same   valve:    camera 

out  hue. 

Fitr.  4.  Kttiuirin.i  tunicJtij  c  \Voc»d  L  Exterif«r  of  median  valve  fr«»m 
DeadiTian  Inland.  San  Pedro.  California  <  Santa  Barbara  Pliocene)    I72t>]. 

F'i^r.  5.  KiJihtjrir.:  iuni,■.^t^3  (\\'«H.dj.  Interior  of  same  valve:  same  scale 
as  i»r«c«dinjf. 

F"i>r.  ^.  KiJif'ijrit:.!  tiitu:nftj  (\Vo*»d>.  Anteri<»r  elevation  of  same  valve: 
camera  outline. 

F"i^r.  7.  Mff'-ili,!  CI.  sittuntj  CCarpenter).  Lateral  view  of  head  valve 
from  Dtadmaii  Island.  San  Pedro,  California  (probably  Pleistocene^   1717]. 

Fif?.  8.  A/<>/»tj//.i  cf.  s'ntUiita  (Carpenter).  Sculptural  detail  of  same 
specimen,  greatly  magnified. 

Vifi.  9.  Amttthnrliitofta  azicuhi  ^Carpenter).  Exterior  of  imperfect 
median  valve  from  I>»njj  Wharf  Canyon.  Santa  Monica,  California  (Upper 

.*^;ni   p.  'Ir..   PlrNvT.  i;.  »    |94n]. 

Im.  U>  ('  r. •",/'■;*.  );  .f/, //.'■;  (  M iddendMrff  ).  Interior  view  of  head 
v.'ilvr  irnni  (  .  .\.  S.  L«.c.  lt)S.  2  miles  north  of  Point  Ix>ma,  California 
<  Ij),  I  r  .^an  iNdm  Pit  >t«  c«  nc  )  [517]:  showing  radial  lines  made  visible 
l>y  d<  Ianiinati«'ii  "I  ir.mr  lay  it  of  arliciilamentum. 

I'iL'.  11.  ('■/'.♦",///.'<';;  .v/.7/<ri  (Middcndortt).  Exteri<»r  of  median  valve 
ir«»in  Pacitic  lUacli.  .^an  I)iej^«)  County,  California  (San  Diego  Pliocene) 
[5n5|  :  canura  <'iiilinr. 

I'ig.  \2.  Cr\pt<>chiti>n  stcllrri  (MiddcndorfF).  Exterior  view  of  tail 
valve  ir«»ni  X<.1>  Hill  Cut.  San  Pcdrr>,  California  (Lower  San  Pedro 
IM<'i>t<)((iie;    i'»44]  ;  camera  (.»utlinc. 
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Plate  VII. 

Fig.  1.  Ischnochiton  fallax  Carpenter.  Exterior  view  of  median  valve 
from  Nob  Hill  Cut,  San  Pedro,  California  (Lower  San  Pedro  Pleistocene) 
[650]. 

Fig.  2.  Ischnochiton  fallax  Carpenter.  Interior  view  of  same  valve; 
same  scale  as  preceding. 

Fig.  3.  Ischnochiton  fallax  Carpenter.  Anterior  elevation  of  same 
valve;  camera  outline. 

Fig.  4.  Ischnochiton  magdalenensis  (Hinds).  Exterior  view  of  head 
valve  from  Chiton  Bed,  Point  Fermin,  California  (Lower  San  Pedro 
Pleistocene)  [946] ;  same  scale  as  Fig.  1. 

Fig.  5.  Ischnochiton  magdalenensis  (Hinds).  Profile  of  same  valve; 
camera  outline. 

Fig.  6.  Ischnochiton  magdalenensis  (Hinds).  Exterior  view  of  median 
valve  from  Chiton  Bed,  Point  Fermin,  California  (Lower  San  Pedro 
Pleistocene)   [1086] ;  same  scale  as  Fig.  1. 

Fig.  7.  Ischnochiton  magdalenensis  (Hinds).  Interior  view  of  same 
valve ;  same  scale  as  preceding. 

Fig.  8.  Ischnochiton  magdalenensis  (Hinds).  Anterior  elevation  of 
same  valve;  camera  outline. 

Fig.  9.  Ischnochiton  magdalenensis  (Hinds).  Exterior  view  of  tail 
valve  from  Chiton  Bed,  Point  Fermin,  (California  (Lower  San  Pedro 
Pleistocene)  [1087] ;  same  scale  as  Fig.  1. 

Fig.  10.  Ischnochiton  magdalenensis  (Hinds).  Profile  of  same  valve; 
camera  outline. 
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Plate  VII. 

V'lg.  1.  Ischnochiton  fallax  Carpenter.  Exterior  view  of  median  valve 
from  Nob  Hill  Cut,  San  Pedro,  California  (Lower  San  Pedro  Pleistocene) 
1650]. 

Fig.  2.  Ischnochiton  fallax  Carpenter.  Interior  view  of  same  valve : 
same  scale  as  preceding. 

Fig.  3.  Ischnochiton  fallax  Carpenter.  Anterior  elevation  of  same 
valve ;  camera  outline. 

Fig.  4.  Ischnochiton  magdalcnensis  (Hinds).  Exterior  view  of  head 
valve  from  Chiton  Bed,  Point  Fermin,  California  (Lower  San  Pedro 
Pleistocene)   [946] ;  same  scale  as  Fig.  1. 

Fig.  5.  Ischnochiton  magdalcnensis  (Hinds).  Profile  of  same  valve; 
camera  outline. 

Fig.  6.  Ischnochiton  magdalcnensis  (Hinds).  Exterior  view  of  median 
valve  from  Giiton  Bed,  Point  Fermin.  California  (Lower  San  Pedro 
Pleistocene)    [1086] ;  same  scale  as  Fig.  1. 

Fig.  7.  Ischnochiton  magdalcnensis  (Hinds).  Interior  view  of  same 
valvr:  same  scale  as  preceding. 

V\^.  8.  IscJniocJiiton  tnoi/dnlcncnsis  (Hinds).  Anterior  elevation  of 
same  valve:  camera  outline. 

I'ig.  ^^.  Ischtiochiton  tnagdalcncnsis  (Hinds).  Exterior  view  of  tail 
valve  from  Chiton  Hed,  Point  Fermin,  California  (Lower  San  Pedro 
Pleistocene)    [1087]  ;  same  scale  as  Fig.  1. 

Fig.  10.  Isi'hnochiton  magdijlcficnsis  (Hinds).  Profile  of  same  valve; 
camera  outline. 
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Plate  VIII. 

Vm.  1.  Isi  Inii'i  hittui  iousf*iLUHS  Carpenter.  Kxtorior  view  of  head  valve 
from  Lonn  Wharf  Canymi.  Santa  Monica,  ("ahfornia  (  L'pper  San  Pedro 
Pleistiictne)    1350]  • 

Fivj.  2.  Isi'/nioi  hiti'u  ionsf*icuus  Carpenter.  Interior  view  of  same 
vah  e :  >anie  scaU'  as  preceding. 

I'i^r.  ^.  Ist  lni'<il:ittn:  c>nisf*ii'Hus  Carpenter.  Profile  of  same  view: 
camera  outline. 

Kij^.  4.  /si  Ini'K  Itiii'n  C(>nsf*iiuus  Carpenter.  K.xterior  view  tti  median 
valve  from  "cnal  mine",  west  side  of  Point  l>(»ma.  California  (  Cj^per  San 
Pedro   I'leistocene  )    (499]. 

I^'i^r  5.  Isihuoi  hilofi  i(iusf*iiuns  Cari)enter.  Interior  view  of  same 
valve ;  >ame  scale  as  preceding. 

h'ig.  <\  Isi'htiochiton  conspicuus  Carpenter.  Anteri<^r  elcvati<in  of  same 
valve:  camera  outline. 

Fig.  7.  IschnocJiilon  conspicuus  Carpenter.  K.xterior  view  of  tail  valve 
from  Deadman  Island.  San  Pedro,  California  (Pleistocene)  [34^)]:  same 
scale  as  Fig.  1. 

I'ig.  S.  /.ulniin  hiton  i-ciisf'i.uys  Carpenter.  Intiri<»r  \  iew  of  same 
valve  :   >anie  >cal<-  as  preceding. 

l''ig.  '>.  Isihiii'i  hi!<>n  ci'iisf'ii  tins  Carj  enter.  Profile  in  same  valve: 
camera  Mutline. 

h'ig.  in.  L'luh  tof^lriii  ,j  ariiniin  ('arpenter.  l-'xterior  view  of  median 
valve  from  Chiton  Pxd.  P«»int  I'ermin.  California  (Lower  San  Pedro 
iMei>toCene)     |1(»J5|. 

Fig.  11.  C//</«'/«»/'/<'w;  i/  //r;;;;;;(i  Carpenter.  Interior  view  of  same  valve: 
*»anic   .scale  as  preceding. 

h'ig.  \2.  i'Jiih-fiff'li'urii  (/«•;;/;;/(/  Carpenter,  .\nterior  elevation  of  same 
valve  :  camera  outline. 
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Plate  IX. 

Fig.  1.  Ischnochiton  acrior  Carpenter.  Elxterior  view  of  head  valve 
from  Deadman  Island,  San  Pedro,  California  (probably  Pleistocene) 
[685]. 

Fig.  2.  Ischnochiton  acrior  Carpenter.  Interior  view  of  same  valve ; 
same  scale  as  preceding. 

Fig.  3.  Ischnochiton  acrior  Carpenter.  Profile  of  same  valve ;  camera 
outline. 

Fig.  4.  Ischnochiton  acrior  Carpenter.  Exterior  view  of  median  valve 
from  "coal  mine",  west  side  of  Point  Loma,  California  (Upper  San  Pedro 
Pleistocene)   [343]. 

Fig.  5.  Ischnochiton  acrior  Carpenter.  Interior  view  of  same  valve ; 
same  scale  as  preceding. 

Fig.  6.  Ischnochiton  acrior  Carpenter.  Anterior  elevati(m  of  same 
valve ;  camera  outline. 

Fig.  7.  Ischnochiton  acrior  Carpenter.  K.xterior  view  of  fragmentary 
tail  valve  fmm  I^»ng  Wharf  Canyon.  Santa  Monica,  California  ( L'pper 
Sail  Pedro  Pleistocene)   [3S2]  :  same  scale  as  Fig.  1. 

l*"ig.  8.  Ischnochiton  iicri<yr  Carpenter.  Interior  view  of  same  valve; 
.same  .scale  as  preceding. 

h^ig.  9.  Ischnochiton  acrior  Cari)enter.  Profile  of  same  valve  :  camera 
(nitlinc. 
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•'   —    *> '^  'A-^k'*  ♦  i':-    r..  >ir.:i  M   r.ci.  «/a>!   rr.ii    •  Up  er  Sir.    PV-^r-. 

F  if  2  /;  •  '  r.  '  ■  ;  -:  '  rarx^-r.'rr.  Ir.:rr:«.r  v:rw  .■:'  >amc  valve: 
*arr-   '.-I*'-  k«  ;r'-:'-'i:r.;:. 

V  t[  •*  I'.i'.t'  :?..'  r  r  ""r.t'  I'-.iS  »  Carx*r::!tr  .  Kxtoriiir  view  ..f  >trC"n'i 
\k!'.  -    !'   '-:    >  ar,*h    Ji-.ijh!.    >ar.    D:eg«».    C.i>!«  rr.ia    •  Ur»[Kr    San    Pe«ir«« 

F'k'  5  /;/'•»:  /':  '  f  •;:  r:i':.':i/  Carx^tnter.  InteriMf  view  «:  >a:ne 
vk!\»'  .   "'.irr.*-  '•ca;*-  a*  ^'recediiij?. 

pjtf  '•  /:  iiiif  h:  r  frstiKu! itus  Carpenter.  Anterior  elevation  of 
*am«-  vk!v*- ;  cam«ra  •  iitline. 

Fit:.  7.  /.r.h.t*".  hi'  r,  tiirrtrnsti  «  Middt-nd«»rtt  >.  Kxterior  view  of  me- 
dian valv*-  from  I>t  adman  Island.  San  Pedro.  California  <  pro!>ahly  Pleisto- 
c*-n»- >    I7<«'^]  ;  ".iTi.*-  -c;i!e  a*  Fie.  4. 

!:/    y      I      '.-..  ■■     ■  *     •         ■  ?.I-«!!»  ::'!'>rrT  •.      I::*rr:..r   vifw   of    sam-:- 

I;i/    ''      /     '■'•      '•  ■         v."'   »;   :•    •  M  :-!'!t  nf!< 'rlT  i .      .Xnttri.'r    elevaii..n    of 

I'lk'.  1''  /■  '•■'  '  ■  '  f.rr:rr.^ii  (  Midfiend'.rtt  1.  I^xti  rior  view  of  tail 
\alv<-  fr-.:;-.  I )« ;i':::.;i:.  N'.ai.d.  San  Prdr".  ("alii^-rnia  (i>r«'hal>ly  Plei>to- 
i.riir  I    |71"i;  -aii.«-  m.'j!'    a>  Fig.  4. 

I- IK'  11.  /m /(•'.'  /.''■  •;  ir.r!,-)!.<ii  (.  M  iddindortt  J.  Interior  view  of  same 
\alv«-;   "-ann    «.<  ai*-   a>   i»r«  ceding. 

I'ig.  \2.  Is,  In-.o,  liit^fi  mrrtrnsii  (  M iddendorff ).  Profile  of  same  valve: 
'  anirra  outline. 
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Plate  XI. 

Fig.  1.    Ischnochiton  coopcri  Carpenter.     Elxterior  view  of  head  valve 
from    Deadman    Island.    San    Pedro,    California    (probably    Pleistocene) 

Fig.  2.  Ischnochiton  coopcri  Carpenter.  Interior  view  of  same  valve; 
same  scale  as  preceding. 

Fig.  3.  Ischnochiton  coopcri  Carpenter.  Profile  of  same  valve:  camera 
outline. 

Fig.  4.  Ischnochiton  coopcri  Carpenter.  Exterior  view  of  median  valve 
from  Deadman  Island,  San  Pedro,  California  (probably  Pleistocene)  [723]. 

Fig.  5.  Ischnochiton  coopcri  Carpenter.  Interior  view  of  same  valve; 
same  scale  as  preceding. 

rig.  6.  Ischnochiton  coopcri  Carpenter.  Anterior  elevation  of  same 
valve ;  camera  outline. 

Fig.  7.  Ischnochiton  coopcri  Carpenter.  Exterior  view  of  median  valve, 
prohahlv  from  Deadman  Isiand,  San  Pedro,  California  (Pleistocene) 
K>48].    ' 

I'ig.  S.  Ischnochiton  coopcri  Carpenter.  Interior  view  of  same  valve  : 
sanu-  scale  as  i)rece(ling. 

I*'ig.  *^  Ischnoi  hititn  coopcri  Carpenter,  Anterior  elevation  of  same 
valve;  canura  outline. 

V\il.  in.  Ischnochiton  co<^pcri  Carpenter.  Exterior  view  of  tail  valve 
from  Deadman  Island,  San  Pedro,  California  (probably  Pleistocene)   [730]. 

I-'i^.  11.  Ischnochiton  coopcri  Carpenter.  Interior  view  of  same  valve; 
same  scale  as  preceding. 

I'ig.  12.  IschniH'liitiin  coopcri  Carpenter.  Profile  of  same  valve;  same 
scale  as  preceding. 
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Plate  XII. 

Fijj.  1.  Ischnochiton  sanctacmonicac  Berry,  n.  sp.  Exterior  view  of 
licad  valve  from  I^>np  Wharf  Canyon,  Santa  Monica,  California  (Upper 
San  Pedro  Pleistocene):  paratype  [881]. 

Fij?.  2.  Ischnochiton  sanctacmonicac  Berry,  n.  sp.  Interior  view  of 
same  valve ;  same  scale  as  preceding. 

Fijf.  3.  Ischnochiton  sanctacmonicac  Berry,  n.  sp.  Profile  of  same 
valve :  camera  outline. 

Fij?.  "4.  Ischnochiton  sanctacmonicac  Berr>',  n.  sp.  Exterior  view  ot  type 
specimen,  a  median  valve  from  I^>ng  Wharf  Canyon,  Santa  Monica.  Cali- 
fornia  (Upper  San   Pedro  Pleistocene)    [883]:  same  scale  as  Fig.  1. 

Fig.  5.  Ischnochiton  sanctacmonicac  Berry,  n.  sp.  Interior  view  of 
same  valve :  same  scale  as  preceding. 

F'ig.  (k  Ischnochiton  sanctacmonicac  Berry,  n.  sp.  Anterior  elevation 
i»f  same  valve;  camera  outline. 

Fig.  7.  Ischnochiton  sanctacmonicac  Berry,  n.  sp.  Exterior  view  of  tail 
valve  from  I^)ng  Wharf  Canyon,  Santa  Monica,  California  (Upper  San 
Pedro  Pleistocene);   paratyi^e   |88()]  ;  same  scale  as  Fig.   1. 

Fig.  S.  Ischnochiton  sanctacmonicac  Berry,  n.  sp.  Interior  view  of 
same  valve ;  same  scale  as  preceding. 

Fig.  9.  Ischnochiton  sanctacmonicac  Berry,  n.  sp.  Profile  of  same 
valve ;  camera  outline. 

Fig.  10.  Ischnochiton  cf.  sinudcntatus  Carpenter.  Exterior  view  of 
head  valve  from  Deadman  Island,  San  Pedro,  California  (probably 
Pleistocene)    |7()4]  ;  same  scale  as  Fig.  1. 

I'ig.  11.  Ischnochiti^n  cf.  sinudcutatus  Carpenter.  Interior  view  of 
samr  valvi* :   same  scale  as  preceding. 

I'ig.  12.  Isi  htiinlilfou  cf.  siiimii'iifiitus  Carpenter.  I'rotile  of  same 
valve  ;  camera  niitline. 

I"'ig.  13.  Ischihu'hiloti  cf.  sinndctifafus  Carpenter.  Exterior  view  r»f 
median  valve  fr<»in  Deadman  I>land.  San  Pedro.  California  (])ro!>ably 
Pleistocene)    |7()5|;  same  scale  as  I'^ig.  1. 

I-'ig.  14.  Ischnoihttini  cf.  sinuiioitiitus  Carpenter.  Interior  view  of 
same  valve;  same  .' cale  as  preceding. 

l-'ig.  15.  Ischunchit(>n  cf.  siniidctiliilus  Carpenter.  Anterior  elevation 
of  same  valve:  camera  outline. 

I'^ig.  \().  Lulniochilon  cf.  sinudciitafus  Carpenter.  .Anterior  clevatii^n 
of  another  valve  from  same  lot  |705]  ;  camera  outline. 

Fig.  17.  Ischnochiton  cf.  sinudcntatus  Carpenter.  Profile  of  tail  valve 
from  Deadman  Island.  San  Pedro,  California  (probably  Pleistocene)  [706]  ; 
camera  outline. 
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Plate  XIV. 

Fijf.  1.  Ciillistocliitou  drcoratus  ffunctocosfatus  Pilsbry.  Exterior  view 
of  head  valve  from  Deadman  Island,  San  Pedro,  California  (probably 
Pleistocene)    |728]. 

Fig.  2.  Ciillistochitou  drcoratus  f>unctocostatits  Pilsbry.  Interior  view 
of  same  valve;  same  scale  as  preceding. 

Fig.  3.  Cnllistochiton  drcoralus  ffufictocostaltis  Pilsbry.  Right  lateral 
view  of  same  valve;  same  scale  as  preceding. 

Fig.  4.  Callistochitofi  dccoratus  punctocostatus  l^ilsbry.  Exterior  view 
t»f  tail  valve  from  Deadman  Island,  San  Pedro,  California  (probably 
Pleistocene)    |715]  ;  same  scale  as  preceding. 

Fig.  5.  Cnllistochiton  dccoratus  punctocostatus  Pilsbry.  Interior  view 
(>t  same  valve;  same  scale  as  i)receding. 

I'ig.  6.  Callistochitofi  dccoratus  punctocostatus  Pilsbry.  Right  lateral 
view  (»l  same  valve;  same  scale  as  preceding. 

Fig.  7.  Callistochiton  dccoratus  fcrminicus  Berry,  n.  subsp.  Exterior 
view  <»!  type  specimen,  a  median  valve  from  the  Giiton  Bed,  Point  Fermin. 
California  (  Lower  San  Pedro  Pleistocene)  [1040]  ;  same  scale  as  preceding. 

Fig.  8,  Callistochiton  dccoratus  fcrminicus  Berry,  n.  subsp.  -\nterior 
elevation  of  same  valve;  camera  outline. 

Fig.  9.  Callistochiton  pahnulatus  ntirahilis  Pilsbry.  Dorsal  view  of  head 
valve  from  Long  Wharf  Canyon,  Santa  Monica,  California  (Upper  San 
Pedro   PK'isioci  IK' )    |5i2a]  ;  same  scale  as  Figs.  1-7. 

I"  ig.  1(1.  Ltilhsti'chiti'ii  piilmuhUus  iniriihilis  Pil>l)ry.  Interior  view  of 
sanu-  val\f;   >;inu'  scale  as  preceding. 

I"'ig.  11.  L\tllisf(hliil(ni  piihuuLitus  niiriihilis  Pils!»ry.  Left  lateral  view 
of  >anie  valve;  same  scait-  as  preceding. 

I"'ig.  12.  L\illisti>chilt>u  piihnuhilus  niiraJ'ilis  Pilsl)ry.  Dorsal  view  (^f 
less  mature  head  \alve  frnm  Long  Wharf  Canyon.  Santa  M«>nica,  Cali- 
fornia (  I  pper  !^an  Pedro  Pleistocene)   |522i>];  same  scale  as  ])receding. 

big.  L^.  Ciillistinliiton  paluiulatus  uiirahilis  Pilsl)ry,  Interior  view  of 
same  valve  ;  same  scale  as  preceding. 

b'ig.  14.  L'allisloihitoti  piilnntlatus  uiirahilis  Pilsbry.  Left  lateral  view 
of  same  valve;  same  scale  as  preceding. 

I'ig.  15.  i\illisloiltili>u  pahnulatus  niirahilis  Pilsbry.  I^xterior  view  of 
median  valve  from  I^)ng  Wharf  Canyon,  Santa  Monica.  California  iUp;5er 
San  Pedro  Pleistocene)    (525)  ;  same  scale  as  preceding. 

l-'ig.  U).  Callisiochito)i  pahnulatus  fuirahilis  Pilsi)ry.  Interior  view  of 
same  valve  ;  sanu'  scale  as  preceding. 
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Plate  XW 

Figs.  1-6.  Ciillistochiton  pahinilatus  ttiirabilis  Pilshn*.  Dorsal  aspect  of 
six  tail  valves  tn»m  l^mg  Wharf  Canyon,  Santa  Monica,  California  (Upper 
San  Pedro  Pleistocene)  [528],  showing  variation  at  corresponding  stages 
of  growth. 

Figs.  7-12.  Ciillistochiton  pahiiulatus  fnirabilis  Pilsbry.  Right  lateral 
view  of  same  six  valves;  same  scale  as  preceding. 

Fig.  13.  Ciillistochiton  pahnulatus  mirabiiis  Pilsbry.  Interior  view  of 
valve  shown  in  Figs.  1  and  7;  same  scale  as  preceding. 

Fi>^.  14.  Ciillistochiton  pahnulatus  tnirabilis  Pilshry.  Interior  view  of 
valve  shown  in  Figs.  4  and  1<>:  same  scale  as  jireceding. 


PROC.  CAL.  ACAD.  SCI.,  4lh  Series,  Vol.  XI,  No.  17. 

y"- 


aiis-vw^      4 1  4  ^^ 


1^1 


I 


[BERRV]  Plate  ]5 


Sl>^* 


i^   7 


-uts 


10 


13 


524  c.*l:f'^?'  :a  JZJ.LEMY  ZF  si::£:CE3       :ra  c 


Platl  X\  I. 

V\^.  1.  point  Ft-rmin,  Lrjs  Angeles  0>unt\%  Caliiomia.  fn«m  the  n  rth- 
u<st.  Th<'  '*(.  hiton  Bed"  exposure  is  near  the  upper  center  f*i  the  picture 
just  hrlow  thr  dip  to  the  left  of  the  paviHon.    Photographed  hv  the  author, 

(A'tof.cr  3,  V)3). 

Ki>f.  2.  The  "(liiton  Bed"  exp^^sure  at  Point  Fermin.  lo«>king  northwe>t- 
J'Ii<)tMj,'r;i|-h<-d  f»y  \\\i-  authf)r,  Octc»her  3.  1920. 
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